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FIAT G80 


Fiat is represented at the Paris Aircraft Show by a 
number of its latest aeronautical products,namely : — 


@ the Fiat G.46 single-seater and G.59/4 two-seater 
(new version) fighter trainers, which have already 
attracted favourable comment; 


@ the Fiat 5006 propeller; 


@ wing and tail unit of the new Fiat G.80 jet fighter and a 
model of this aircraft; 


@ a model of the jet test section recently set up by Fiat 
at Turin, the only one of its kind in Italy. 
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VOYAGEUR EXIGEANT 
AIR FRANCE 
VOUS INVITE* 




















You who are not content with fine phrases, who appreciate 
exactitude and demand the best in everything, are the 
passengers AIR FRANCE most welcomes! 


Rather than wish you vaguely a « good trip » 


-—— AIR-FRANCE PROMISES THAT — 


@ you will depart and ARRIVE ON TIME 
@ you will enjoy PERFECT COMFORT on board 
@ you will partake of EXQUISITE MEALS 








On the Paris-New York service, for example, on board the 
Constellation « Le Parisien», your journey will be spent 
in an atmosphere of luxury and refinement. You will 
spend a restful night, you can sleep, as though in your 
own bed, in a sleeperette. You will delight in special 
dishes which do honour to French cuisine, fine wines, 
sparkling champagne. You will appreciate the perfect 
service offered by the highly-trained personnel. 


AIR FRANCE 


BALZAC 70-50 








ALL TRAVEL AGENCIES AND 119, CHAMPS-ELYSEES 
2, RUE SCRIBE - OPERA 41-00 







* AIR FRANCE WELCOMES THE FASTIDIOUS TRAVELLER 





/PARISIEN 


keeps accurately to sche- 
dule, like all Air France’s 
services. Statistics 
that the 474 services ope- 
rated by Air France _be- 
New 


were run 


show 


tween Paris and 
York in 1950 


with a regularity of 95%. 
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FRANKFURT. 
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NEW YORK 
R/T AND W/T 





AERONAUTICAL 


Wherever there is 


radio 


Right from the beginnings 

of flying the firm of C. Lo- 

renz A.G. has been among 

the pioneers of radio in 
aviation. As early as 1913 

the first Lorenz aircraft 
transmitter was tried out, with 
good results. Telecommunications 
equipment, ground and air-borne 
radio instruments were turned out 
in thousands, and the Lorenz VHF 
instrument landing system (SBA) 
gained an international reputation. 
For this work the firm was awarded 
a Gold Medal at the 1937 Inter- 
national Exhibition in Paris. During 
recent years the Company has been 
building transmitters and 
telecommunications equip- 


ment and is rapidly regain- i ee 


ing its world renown. Today 
it is producing VHF omni- 
range beacons which fully 
maintain its tradition for 
first-class air navigation 
equipment. 
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From country to country ... 


¥ 




















traveling is so much 
easier by air! 








iF is not because of speed alone that millions of people 

now go by air every year. They have found by experience 
that there is no easier way to travel. There are no frontiers 
in the sky. In a matter of hours—not days—you 

arrive at your destination. And today’s modern air trans- 
ports—like the giant, four-engine Douglas DC-6—fly 

you in truly luxurious fashion. The clublike cabin of 

the DC-6 is pressurized and air-conditioned for comfort. 
You chat... read... doze... or enjoy wonderful meals 
just as you would in your own home. That’s why experienced 
air travelers prefer the Douglas DC-6 two to one over all 
other modern air transports for swift, economical, 
dependable travel by air. 








FLY DOUGLAS DC-6 


; on these leading airlines of the world 
Twice as many people fly 





AMERICAN U.S. . BCPA (ustralian 
BRANIFF U.S. New Zealand 
DELTA U.S. ° CMA Mexican 
KLM Netherlands ° AA Argentine 
NATIONAL U5. ° LAI Italian 
PANAGRA E.U. A. F PAL Philippine 
SABENA Belgian . *PAN AMERICAN U. S. 
SAS Danish Norwegian TAI French 
Swedish ° *+SLICK U.S. 
*SWISSAIR Swiss ° UNITED U.S. 
WESTERN U.S. 
*Soon + Cargo only 


Meny of these and other world airlines 
also fly dependable Douglas DC-3s and DC-4s 


as all other airplanes combined 











DEPEND ON DOUGLAS... World’s largest builder of military and commercial aircraft for 30 years . Military and commercial transports 
Fighters . Attack planes . Bombers . Guided missiles . Electronic equipment . Research 





@ Zermatt 

@ Cranes s./Sierre 
@ Verbier 

@ Champeéry 
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gateway to French Switzerland, Lake Geneva and the / 
Mont Blanc district, offers all the advantages of a ns — 


tourist centre 


with its lake and parks, its festivities and University summer courses, its international 


organizations and conferences. 





INTERCONTINENTAL AIRPORT 


288 





We Set Oe aed 


Standard Timken bearings, as illustrated above, are used in aircraft because they 
have a very high capacity for combined radial and thrust loads in relation to their 
weight. 

Wide section light weight bearings are also made in an extensive range, and in 
addition, lightweight single and double-thrust bearings. 


BRITISH TIMKEN LTD. 


DUSTON . NORTHAMPTON AND BIRMINGHAM . ENGLAND 


Among other Timken bearings, the type illustrated below is 
used on variable pitch propellers, where it meets the heavy 
centrifugal and tilting loads imposed. 

In specials such as these, the essential bearing elements are 
disposed expressly to meet the unusual loading, and the 
incorporation of screw threads and other structural elements 
results in an extraordinarily compact construction of very 
high duty. 


Regd. Trade Mark : 
TIMKEN 


TIMKEN 











The Decca Navigator shows the pilot 
his progress and position at a glance and 
enables him to fly any track at will—the simplest 


and the most comprehensive presentation for a radio 


navigational aid. It is the only aid capable of meeting future 


air traffic control requirements in Europe. 








“In the areas covered by the flight trials, it has been shown that, when using the Flight 
Log, the execution of holding patterns; take offs and flights to defined outbound points ; 


controlled departures from specified holding points along defined paths to a second 


defined point; straight-in approaches from arbitrarily defined points, and en-route 


navigational flights can be performed with a higher standard of flexibility and precision 


than is possible with any other known pilot-presented navigational aid in civil use.” 


The Flight Log is part of the well tried Decca Navi- 
gator System which serves over one thousand users 
in Europe. Recent flight tests have shown the new 
Anti-Static aerial to ensure continuity of service in 


extremely severe precipitation static. In addition 


Ministry of Civil Aviation report dated 20 December 1950 


to providing unrivalled accuracy, flexibility and 
reliability, the technical characteristics of Decca 
render it by far the most economical position fixing 


aid available to-day. 


The Decca Navigator Company, Limited 


1-3 BRIXTON ROAD, 





LONDON, 8.W.9. 











GLOUCESTER 











LEADERSHIP 


Ideas are not enough; they must be put into practice. 
New designs, and therefore technical progress, result from close collaboration between Design and Development Organisations. 
Messier, the specialist in landing gear and associated hydraulic equipment, has however taken this process a stage further : 

A permanent liaison and frequent technical contact with the Engineering Department of British Messier, enable the technicians of 
both companies to keep their products at the summit of technical progress. 

Note some of the developments pioneered by Messier : 


Hydraulically operated retractable landing gear. 





Landing gear torque links. 





The use of high pressure hydraulic systems : 
2500 Ib.sq.in. in 1935 — 4000 Ib.sq.in. in 1945. 





Internal mechanical locks in hydraulic jacks. 





Hydraulic disc brakes with rapid release. 





Cheltenham road east 
- GLOUCESTER - 
Tel. Churchdown 3281 


a 


58, r. Fénelon, Montrouge 
(Seine) - Tél. Alé. 22-36 


of 


UNDERCARRIAGE SPECIALISTS 





































































AEROLINEE ITALIANE 
Rom, Via Bissolati 20 





INTERNAZIONALI 


Regular air services in three continents : 
Europe: Portugal - Malta — Africa: Libya - Egypt - Eritrea - Somaliland 
South America: Brazil - Argentine - Venezuela 


Passengers — Mail — Freight 


Reservations and inquiries : 
PASSENGERS 


ALITALIA Agency - Rome - 1/3, Via Bissolati 
Telephone : 470.241 - Telegr. : ALIPASS-ROME 
L.A.T.1. Agency - Rome - 38, Via Bissolati 
Teleph. : 470415 - Telegr. : ITEXPRESS-ROME 
ALITALIA Agency - Milam - |, Via Manzoni 
Telephone : 12 626 - Telegr. : ALIPASS-MILAN 


FREIGHT : 


ALITALIA Agency - Rome - 39, Piazza Augusto 

Imperatore - Telephone: 67095 - Telegr 
ALIMERCI-ROME 

ALITALIA Agency - Milan - |, Via Manzoni 

Telephone 12 626 - Telegr.;: ALIPASS-MILAN 

and from all travel agencies. 
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F 86 Sabre* Jets on a Canadair 
Assembly Line at Montreal, Canada. 


They can work for You too! 


At Canadair, many thousands of skilled employees are currently 
building scores of one of the world’s fastest jet fighters . . . the F 86 Sabre* 
... proved in the air over Korea. From draughting tables, in 

machine shops, on assembly lines and in flight tests approaching 

the speed of sound, these Canadians work for the cause of freedom. 


Canadair has nearly 2,000,000 square feet of modern 
factory facilities equipped with the most modern machinery 
...and room to expand into 110 acres. Backed by 
practical manufacturing experience and guided by senior 
design engineers, Canadair is equipped to design and 

build every type of military and civil aircraft 

as well as air frame parts under the most 

advantageous manufacturing conditions. 





For further information: 
European Representative, J. H. Davis, Princes House, 
190 Piccadilly, London, W1, England 
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*Made under license from North American Aviation, Inc. 


AVIONS DE TRANSPORT 
AVIONS MILITAIRES A REACTION 
HELICOPTERES A REACTION 


SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-OUEST 


105, AVENUE RAYMOND POINCARE, PARIS 16° 





! 


~ iar 
HANA 
J 


OFFICE FRANCAIS D'EXPORTATION DE MATERIEL AERONAUTIQUE 


EXCLUSIVE AGENT FOR THE SALES OUTSIDE FRANCE OF PRODUCTS OF 
THE NATIONAL AERONAUTICAL CONCERNS AND PRIVATE MANUFACTURERS 


4, RUE GALILEE, PARIS I6¢ . TELEPHONE: KLEBER 89-108 19 . ADR. TELEGRAPHIQUE: EXAERO-PARIS 
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The whole world travels... 
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machine 


welded 


...by SABENA 


BELGIAN AIR LINES 





sciAK $.A. 13-15-17 R. Ch. Fourier, PARIS (13 ) + GOBelins 28-45 


Y BROS INC. 4915 West 67 th. Street CHICAGO (U.S.A.) 
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« ARMAGNAC » PRODUCTION LINE 





SE-2415 « GROGNARD II » 


« VAMPIRES » COMING OFF 
THE LINE 
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PARACHUTE-BRAKED LANDING OF « GROGNARD I » 


SOCIETE NATIONALE oe CONSTRUCTIONS AERONAUTIQUES ou SUD-EST 


6, AVENUE MARCEAU ~- PARIS-VIII 








A European Air Transport Union ? 


French Point of View 


Max Hymans, President of Air France, made a speech during the Ambassadors’ Conference in Paris on 
20th April 1951 on international competition in air transportation. 


He outlined briefly recent developments in Air 
France, referred to existing competition and the 
difficulties in international and particularly in Euro- 
pean air transportation and drew the following 
conclusion: things cannot go on as they are; if unre- 
gulated competition is permitted within the small 
space that is Europe, European air transport can 
never hope to develop on an economic basis nor can 
the air transport companies become paying proposi- 


tions. Finally the aircraft can never in such circum- 
stances become a means of transport for the masses 
or air transport really serve the public good. Europe 
as a whole should take an example from the Scandi- 
navian countries (who had got together and formed a 
supra-national company in the SAS) and seriously 
consider the creation of an international European 
organization for air transportation. 

The following is a summary of M. Hyman’s remarks. 


Max Hymans, President of Air 
France, made a speech on 20th 
April 1951 to the Conference of 
Ambassadors in Paris on the 
possibility of internationalizing 


European air transport. 


From the economic point of view, inter- 
national air transportation is still on a 
very modest scale. Even American air 
transportation, the strongest in the world, 
can by no means approach the annual 
turnover of the cosmetic industry, to take 
an example of a purely secondary industry. 

What if Air France’s receipts in 1950 did 
reach the relatively high figure of 23,000 mil- 
lion French francs, or $70 million, this still 
amounts to only roughly $0.75 per head of the 
population in the French Union. Obviously 
very large sections of the population are still 
entirely untouched by air transport. 

Moreover the French company is first 
among the European air transport companies, 
and sixth in the whole world *. Its passenger 
traffic has increased during recent years by 
an average of 15%, its freight by 20%, 
but this is not enough to enable it to do 
without subsidies. Like every other well- 
directed enterprise, Air France recognizes 
that its first duty is to the customer. To 
give customers the best possible service the 
management lays greatest stress on the 
provision of suitable aircraft and on their 
maintenance in first-class condition. Only 
if aircraft are kept in the air as much as 
possible can proper consideration be given 
to the convenience of passengers and the 
economic needs of the company. At the 
present time a modern aircraft cannot be in 
Operation for more than 814 out of 24 hours. 
With its up-to-date air fleet, its first class 

*The first five are Pan American World Airways, 
American Airlines, United Air Lines, Trans World Air- 
lines and Eastern Air Lines. 
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technical installations and trained staff of over 

10,000, Air France was able to carry roughly 

770,000 passengers last year (650,000 in 1949). 

The company’s network is divided up as 
follows :— 

1. A modest European network, the strong- 
est feature of which is the large number 
of services between France and Germany. 
A North Atlantic network with points 
of call at New York, Montreal (Canada) 
and, soon, Mexico. 

A South Atlantic network. 

A network of imperial services in the 
French Union. 

Four regional networks within the terri- 
tories of the French Union. 


The President’s aircraft between Montreal and Paris : 
President Auriol (right) and Max Hymans (Air France) 
at work in a Lockheed “Constellation.” 


INTER-SCOAVIA 


It was by no means from philanthropic 
motives that Air France decided some time 
ago to reduce its rates. For the moment 
the reduced prices apply only to certain 
occasions, certain days of the week or 
certain times of the year. But all this is 
still not enough to attract the broad masses 
of the public. It must be admitted that the 
national company of a tourist country par 
excellence, such as France is, has had no 
more success in reaching those who travel for 
pleasure than have other national companies. 

The search for a remedy for this situation 
gives the following results:—problems of 
flying safety, regularity and comfort have 
been practically solved in present-day air 
transportation, but where service to custom- 
ers, reduction in rates and accompanying 
reduction in net costs are concerned much 
still remains to be done. 


* 


The air carrier is not entirely free in his 
efforts to reach these goals. He is dependent 
on his country, his government, and it 
is governments who make international air 
agreements. As in other industries, a kind 
of international cartel has been formed for 
the air transport industry, with five distinct 
stages. The final stage, a kind of freedom 
from cartel control, is the so-called “fifth 
freedom.” This means that the company 
of any member State of ICAO may carry 
passengers, mail and freight from any one 
member State to any other. Understandably 
enough, the smaller States and weaker 
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The air transport companies of the Scandinavian coun- 
which have been grouped 


tries—ABA, DNL and DDL 

together in the Scandinavian Airlines System since 1946, 
signed an agreement on 8th February 1951 which 
virtually makes them into a single company tor 25 years. 
Left to right (seated): Markus Wallenberg (ABA), vice- 
President of the new SAS; Per M. Hansson (DNL), 
Chairman of the board of directors of SAS ; Per Kamp 
mann (DDL), vice-Chairman ; (standing): Axel Gjores 
(Norway), E. F. Eckhoff, Prince Axel of Denmark. 


companies tend to shy away from this fifth 
freedom, which exists in practice only in 
exceptional cases (for example, at the moment 
in Germany—Ed.). The government of a 
country which is particularly favourably 
situated geographically, at the cross-roads 
of world air routes, will be very reluctant 
to hand out air freedoms, so as to safeguard 
the interests of its own national company. 
If on the other hand a country is weak and 
undeveloped from the point of view of air 
transport, it may well do everything possible 
to attract foreign air transport companies 
to its shores. 

In such considerations, however, the air 
transport companies are not the spokesmen, 
but the advisers, of their governments. 
Nevertheless, what the governments 
corresponds more or less to what the national 
companies want them to say. And if the 
latter fail to act in harmony with the State 
they forfeit their right to subsidies, without 
which they cannot at present exist. 

The question of subsidies is an almost 
inexhaustible subject. An air transport sub- 
sidy should on no account be regarded as 
a gift from the State, because the companies 
have to perform very real services in return, 
such as maintaining national prestige, defend- 
ing national security, regularly operating 
services which may not always be lucrative, 
etc. The principle of a subsidy is every- 
where the same; the only differences lie in 
the form in which such a subsidy is granted. 
In some cases it is reckoned according to the 
distance flown, in others it takes the form 
of a mail subsidy, in some cases it is hidden, 
in others open. 

The great British shipping company, 
Cunard White Star Line, is quite wrong to 


say 


300 





regard the aircraft as a deadly State-supported 
rival, to maintain that air transport repre- 
sents a constant threat to shipping. As 
the Director-General of the International 
Air Transport Association recalled, a large 
passenger vessel has very seldom been built 
without government assistance, for it must 
always be suitable for use as an auxiliary 
cruiser or troop transport in the event of 
war. The fact alone that the plans for a 
liner included space for a possible gun has 
always brought with it the right to a special 
subsidy. In this respect there is nothing 
to choose between one branch of transport 
and another. 
e 

This brings us to one of the main points 
of M. Hymans’ remarks, the question of 
competition. 

There is not only rivalry between land and 
water transport on the one hand and air 
transport on the other. More serious is the 
direct competition between air transport 
operators of different countries. This makes 
competition between the companies into 
a battle between their governments, who do 
all they can to protect their chosen instru- 
ments. This basic situation is in no way 
affected by the fact that from time to time 
there has been and is a kind of cooperation 
between them. 

After the last war there were roughly 
2700 air transport undertakings in the world, 
247 of them operating regular services. And 
Air France, with a share of only 4% of the 
total traffic of these 247 companies, stands 
sixth on the list, as already mentioned. If 
now the various companies fight among 
each other, this has far-reaching effects on 
the choice of flying equipment, rates, yearly 
balance sheets, number and nature of routes 
flown and finally on timetables. 

One of the most obvious weapons is the 
rate war, though this is a two-edged sword. 
It appears to favour the air transport custo- 
mer, but in the end it can lead to the ruin 
of the company and hence to the disadvant- 
age of the customer. The bitterest battle 
is that between the scheduled and non- 
scheduled companies. The latter have 
greatly reduced their fares by doing away 
with all but essential passenger equipment, 
and introducing so-called second and third 
class services. This innovation has even 
given fresh impetus to the large carriers. 
The latter, united under IATA, do not 
Officially recognize any Here 
the battle goes on behind the scenes. 

The travelling public may not be fully 
aware of this, since many companies act as 
agents for foreign undertakings. They deal 
with the latters’ passengers within their own 


rate war. 


INTER-SCAVIA 








territory, sell their air tickets and maintain 
their flying equipment. But of late compa- 
nies are becoming more and more inde- 
pendent, even in foreign countries. Before 
the war it was thought that competition 
could be reduced by operating services in 
pool. Today this system seems to be 
disappearing, since differences in aircraft 
types and in the amount of freight space 


. offered, etc. make the joint operation of 


services difficult. The most recent develop- 
ment is IATA’s “Interline Agreement,” a 
boon to the passenger, since it enables him 
to transfer from one company to another 
on a given route. 

Even the layman will realise to what 
lengths attempts to attract passengers can 
go when he reads the advertisements pro- 
mising passengers nine-course meals on 
board, with cocktails, champagne and 
liqueurs, not to mention orchids and per- 
fume, etc... Naturally it is essential to 
do everything possible for the comfort and 
well-being of the passenger, especially on 
long trips, and to guarantee him first-class 
service. But all the rest is almost bordering 
on dishonest competition. 


* 


It is already becoming clear that the 
existence of so many powerful air carriers in 
a limited space cannot be reconciled with 
the economic and social needs of our times. 
Frequently a number of companies fly the 
same route—for example Air France, TWA 
and, recently, PAA on the Paris-New York 
route. Unless some kind of order is estab- 
lished there will in time be complete anarchy 
in air transportation. 

One possible remedy lies in a kind of 
internationalization of air transport, at any 
rate in regions which have already been 
opened up by road and rail and where air 
transport has to fight for its existence. 

Does not this apply most particularly to 
Europe? Here are a considerable number 
of States each favouring its own national 
company. Subsidies, both hidden and open, 
are given, flying equipment provided without 
any service in return, measures taken which 
make it quite impossible for air transport 
to pay its way. 

Nevertheless there is a sensible solution 
to all this, as proved by the Scandinavian 
Airlines System. In 1946 the Swedish ABA, 
the Danish DDL and the Norwegian DNL 
were grouped together in a supra-national 
organization. With a common board of 
directors and a uniform management, the 
SAS is today a body in which all. three 
Scandinavian countries have an equal say. 
True, the group has not yet been in operation 
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long enough for the practical results to be 
judged, but the experiment is nevertheless 
a highly interesting one. 

The danger of the present system in 
Europe is becoming even more acute now 
that non-European companies enjoy the 
fifth freedom in the European area. 

There are several possible ways of meeting 
this danger. A single international company 
could be established with capital supplied 
by the member States or companies. Such 
a company could employ its own personnel 
and equipment, or it could charter aircraft 


The Italian Proposal 


When Count Carlo Sforza, Italian Foreign 
Minister, arrived in Paris with five colleagues 
to sign the so-called Schuman Plan, the 
initiated maintained that he also carried in 
his brief case a proposal for rationalizing 
European air transport. In actual fact, it 
was not until 4th May that Count Sforza 
presented a proposal for a European air 
transport union to the Committee of Ministers 
of the Council of Europe at Strasbourg. 

In broad outline the proposal provides 
that the European air space should be 
reserved for an air transport union and that 
a European air transport syndicate should 
operate all services within it. This syndicate 
could be limited to purely European opera- 
tions or could engage in both inland and 
overseas traffic by admitting all the members of 
the Atlantic Pact as members of the syndicate. 

In taking this initiative, the Italian govern- 
ment is pressing for an agreement for fifty 
years, the signatories expressly abdicating 
certain aspects of their national sovereignty 
in the air and agreeing to the unification of 
European air transportation. All States 
in the Council of Europe could be members. 
This would ensure Europe the fifth freedom, 
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from the existing European undertakings. 
At first it might even be enough to form a 
kind of European syndicate to co-ordinate 
timetables and apportion routes. 

The difficulties of this kind of planning 
must not be overlooked. The principal 
obstacle is excessive nationalism, the second 
the choice of the aircraft. Another problem 
would be presented by the necessity for 
bringing crews of different nationalities to 
the same standard. And even if a passenger 
begins his journey by “European Company,” 
there still remains the question afterwards 


and in addition all measures required for the 
safety of flying, traffic control, ground 
services, etc. would be co-ordinated. 

In a verbal note accompanying _ this 
memorandum the Italian government an- 
nounced its programme for rationalizing 
and strengthening European air transport 
by means of such a union. At the same 
time there should be an exchange of all 
air transport equipment and a_ unification 
of all air traffic controls. Cabotage traffic 
in Europe would become one complete 
whole. Count Sforza also stated that his 
government was ready and willing to receive 
and consider any modifications to the pro- 
posals he had made. 

What would be the American reaction 
to such a plan, which would more or less 
unite European air transport as a whole 
against American competition? It would 
cut across all the bilateral agreements which 
the USA have concluded since the Bermuda 
agreement. The American attitude has not 
yet been expressed, but it is assumed in 
Rome that a preliminary agreement between 
the Members of the Council of Europe— 
the majority of whom are members of the 
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The Schuman Plan for coal and steel has been signed in 
Paris. Where and when will there be a similar plan for 
air transport ? 
(left to right) Van Zeeland (Belgium), Bech 
(Luxembourg), Meurice (Belgian Minister of Commerce), 
Count Sforza (Italy), Schuman (France), Adenauer 
(Germany), Stikker (Holland). 


The signing of the European coal and 


steel pact : 


of distributing passengers among the non- 
European companies. 
* 
Victors in the struggle will be the com- 
panies with the best technical services, the 
closest network of routes and the most 
comprehensive service to their customers— 
not least in the reduction of fares. The 
key to the future lies in the slogan: air 
transport for all! Let the fears of the Cunard 
Line that aircraft would “cut the ground 
from under their feet” be answered by the 
words of the President of the great French 
shipping company, Cie Générale Trans- 
atlantique (French Line), who reached the 
following conclusions: In 1945 were 
afraid that the luxury passenger would 
abandon us for the aircraft, and that we 
should be left with only the between-decks 
passengers. The contrary turned out to 
be the case. The luxury class on board 
ship continues to be fully booked, since 
time is no object to wealthy people...” 
Ship and aircraft complement each other, 
and road and rail too must learn to exist 


we 


alongside air transportation. 


Atlantic Pact and in receipt of Marshall Aid 
funds—and the USA would be essential. 
* 

So much therefore for the French proposal 
for the internationalization of European 
air transport and the recent Italian initiative 
towards a European air transport union. 


Count Carlo Sforza, Italian Foreign Minister, submitted 
to the Committee of Ministers of the Council of Europe 
at Strasbourg on 4th May 


1951 a plan for a European 


air transport union. 
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European Air Transport Union 


Our January 1951 issue contained an 
article entitled “150 Million Air Passengers 
Going Begging.” This supported a_ kind 
of European air transport union based on 
the 150 million inhabitants of France, Italy 
and Germany, but extending also to the 
other European countries and thus rationa- 
lizing European air transport economy. 

Never have conditions been so favourable 
as today for the maturing of a plan to unify 
European air transport. The fact should 
not be overlooked that the first impetus 
has been given by the President of the largest 
European air transport company, one of 
the most powerful in the world. It should 
not be forgotten that this offer comes from 
a country which, in spite of Hitler, is still 
the richest and strongest in Europe. This 
initiative has been followed up by a country 
which has survived a major political adven- 
ture with relative success. The northern 
Italian industry must once more be reckoned 
with. These two partners are thinking 
indirectly of a third who today is a nobody 
as far as air transport is concerned, but who 
tomorrow must and will regain something 
of its old position. In cooperation of this 
kind, in which all European countries could 
participate on equal terms, all would be 
the winners. Finally the Schuman Plan 
which has now been signed in Paris is a 
first proof that European union is not a 
Utopia, but an ideal possible of achievement. 

Such is our view—Let us come to the point. 

Max Hymans, speaking of his Company’s 
routes, says that it has a modest European 
network with the main emphasis on traffic 
between France and Germany. 

British European Airways published, on 
2nd April 1951, a list of its ten best services 
from the point of view of traffic volume. 
What are the routes at the head of this list? 
Hamburg-Berlin (inside Germany), London- 
Diisseldorf-Berlin, London-Amsterdam- 
Hamburg-Berlin, Diisseldorf-Berlin (inside 
Germany). All these come ahead of services 
to Switzerland, France, Italy, Greece, Spain. 
Where does the main weight of BEA’s 
traffic lie? In services to and in Germany. 

A third example. Pan American Airways, 
the largest air transport company in the 
world, whose major operations are trans- 
oceanic, is at present finding a slight com- 
pensation for its hitherto somewhat one- 
sided risk; in 1950 it carried over 100,000 
passengers in, to and from Germany. 

What do these three examples, chosen at 
random, prove? We could equally well 
cite the present activity of KLM, SAS, 
perhaps Sabena and undoubtedly Swissair. 
Our object was to prove that the key to 
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and the German Problem 








Dr. Konrad Adenauer, Fed- 
eral Chancellor and Foreign 
Minister of the West German 
Federal Republic, who has 
led Germany back to the 
international conference 
table. 


the future development of air transport in 
Europe lies in the manner in which Germany 
is brought into this branch of economic life. 
The German has always been an important 
customer in European air transport. Tech- 
nically advanced, a keen traveller, with 
extensive international business connections, 
he was educated to air travel by the Luft- 
hansa—before Herr Hitler. This heritage 
must be utilized. The only question is how it 
can be utilized to the greatest benefit of all. 

The problem is delicate for it concerns not 
only international politics and economics, 
but also purely domestic German affairs. 
This brings us inevitably to the discussion 
of certain conditions within Germany which 
will probably be overcome tomorrow, but 
which today are still making life difficult for 
Federal Chancellor Dr. Adenauer. 

When the Adenauer Government began 
to stabilize in the West German Federal 
Republic in 1949 it had, like any other 
democratic government, to distribute Cabinet 
posts among the parties by which it was 
supported. As is known, the government’s 
right wing was completed by the so-called 
German Party, which claimed two Minis- 
terial posts, including that of the Federal 
Minister of Transport. This is how Dr. Hans- 
Christoph Seebohm came by his post. 
An industrialist, a mining engineer, a clever 
election speaker, but not a transport man 
by calling. Nevertheless he was sufficiently 
confident to feel capable of solving the 
difficult problems he had undertaken. 

The transport expert given him as Under- 
Secretary was a man who had already been 


Dr. Hans-Christoph Seebohm, 
Minister of Transport of the 
West German Federal Repub- 
lic (centre) and his assist- 
ants, Prof. Edmund Frohne, 
Under-Secretary for Trans- 
port (right) and Dr. Joachim 
Hiibener (left), aviation sec- 
retary. 
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transport Minister in the two-zone govern- 
ment and would like to have remained so, 
namely Professor Edmund Frohne. In 
earlier years he had been attached to the 
Dresden railway directorate (Saxony), but 
had later devoted himself to an academic 
career at Brunswick University. Frohne’s 
talents therefore lie in the direction of the 
railway, which having suffered to an immeas- 
urable degree from the war had to be 
completely reorganized. A _ gigantic task, 
in addition to which the new Under-Secretary 
also had to take care of coastal and inland 
shipping, road transport 
transport. 

To deal with the air transport situation 
he appointed a young lawyer, Dr. Joachim 
Hiibener. The latter had acted as Frohne’s 
personal assistant and has professional as 
well as human affinities with him. The 
Under-Secretary is an old friend of his 
father’s, Professor Hiibener, who up to 
1949 was Prime Minister of the Communist 
province of Sachsen-Anhalt in the Russian 
Zone. Nevertheless professional and human 
ties did not long hide from the Under- 
Secretary the fact that his air transport 
secretary had no training for the job he was 
called upon to perform. For reasons which 
remain obscure the air transport assistant 
has studiously avoided all contact with the 
experts of the former Lufthansa. If any 
suggestions were sent to him he tended to 
deal with them in a very personal manner 
and put them away carefully in his drawer. 

However, there is another typical internal } 
German problem which comes in _ here. 
Frohne and Hiibener come from Saxony, 
from the Eastern Zone which is now behind 
the iron curtain. They grew up there, have 
their roots there and their families. It 
did not take long for German journalists 
to light upon these connections with the 
Russian zone and to /aunch attacks of 
varying intensity against the Under-Secretary 
for Transport and his protegé, the air transport 
secretary. So far, it must be admitted, 
these attacks have remained unanswered. 

Did the Federal Minister of Transport 
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begin to feel uneasy in this situation? 
However that may be he had the bright idea 
of “driving out the devil with Beelzebub.” 
Consequently, early in 1951, he added a 
new man to his air transport section, the 
former Air Force General Werner Kreipe. 
The latter had been entrusted with training 
questions during the formation of the former 
German Air Force and was, if we are not 
mistaken, Goering’s last Chief of Air Staff 
but one. Called to the air transport section, 
he probably brought with him flying know- 
ledge and many good intentions, but he 
cannot have the remotest notions about air 
transport. Moreover he has a_ blemish, 
which came to the notice of the German 
public, including the Federal Chancellor, 
in March 1951. He was a holder of the 
so-called “Blutorden” which Hitler gave 
only to his oldest supporters. When this 
was rumoured the Federal Chancellor is 
said to have been not altogether pleased 
with his Transport Minister’s choice, sec- 
tions of the German public—not the worst 
sections either—protested vigorously, but 
it was too late, for the General already 
had his contract in his pocket. 

This picture of purely domestic German 
affairs has not been given with the idea of 
stirring up a lot of mud or of blackening 
the character of persons who are doubtless 
worthy in every way. These points must 
be dealt with before the common sense 
question can be put of whether the Federal 
Minister of Transport or the German public 
or those persons who are interested in 
German air transport really think that with 
such a “crew” the German aircraft can ever 
be got into the air again? The Federal 
Chancellor is much too astute not to know 
that neither the President of Air France, nor 
Count Sforza, nor any American of author- 
ity will ever sit down at the conference table 
in such conditions to discuss European 
air transport problems. 

It is an astonishing fact that the survivors 
of the Deutsche Lufthansa who might well 
be considered in the light of their past 
experience to have some claim to a voice 
in air transport questions, are either care- 
fully excluded or otherwise have been given 
some quite subordinate position. There 
is for instance former Ministerial Director 
Brandenburg, one of the creators of the 
Lufthansa, one of the first whom Hitler 
sent into the wilderness, and who has now 
been passed over by the young Hiibener. 
There is Dr. Otto John, attorney of the Luft- 
hansa and close collaborator of that unfor- 
gotten figure in international air transport, 
Carl-August von Gablenz, whom Hitler 
tried hard to hang after 20th July 1944. 
There are Lothar Zobel, director of the 
German Airport section, the cultured 
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Dr. Schmidt-Ott, the old Lufthansa pioneer 
von Engel who is still living in exile, Count 
Castell, of Munich, the Lufthansa’s Chief 
Engineer, Dr. Stiissel, and all the rest. All 
these men have been cold-shouldered. 


* 


Every achievement reflects the men who 
are responsible for it. German air transport 
of the future, the outlines of which are today 
beginning to emerge, will also testify to 
the men concerned with it. What has so 
far been achieved is meagre, and unless 
there is a major change, future achievements 
will continue to be meagre. 

Two small incidents lend colour to this 
statement. 

In the late summer of 1950 we received 
a visit from an old friend, Dr. Wolfgang 
Klemperer, victor in the first Rhén glider 
contest in 1920. Klemperer, who had 
accepted a teaching appointment in the 
USA in 1929 and enjoys a high reputation 
there in research circles, had never lost his 
old love for the Rhén and for German 
gliding. As an American citizen he went 
to Germany to help get permission for 
gliding to be carried on in Germany again. 
He stood sponsor at the foundation of the 
new German Aero Club and was partly 
responsible for the fact that Germans were 
again given the right to fly gliders from 
Ist May, 1951, that the provisions of the 
Occupation Statute restricting this activity 
were swept away. Nevertheless not a single 
member of the Federal Transport Ministry, 
not even the air transport secretary who was 
after all in charge of this question, took the 
trouble to meet Dr. Klemperer. The avia- 
tion secretary had probably never heard of 
the Rhén or of Dr. Klemperer. 

To our regret we must speak even more 
plainly. Like Max Hymans and General 
Henri Ziegler of Air France, Juan T. Trippe 
of PAA, Albert Plesman of the KLM and 
Per Norlin of SAS, we believe in the resurrec- 
tion of German aviation. We consider 
such a resurrection to be in the interests of 
a healthy Europe—quite apart from the 
question of German prestige and German 
economic prosperity. But with people like 
this there can be no faith in German aviation 
at the moment, as may be seen from the 
following incident: 

On 28th February 1951 an_ influential 
member of the board of Air France paid a 
first semi-official visit to the German Trans- 
port Minister, with the full knowledge and 
consent of his President and with the approval 
of his Transport Minister. The visit was 
in the nature of a feeler and more or less 
without. obligation on either side. But it 
was a first step by a neighbour who came in 
friendly and conciliatory spirit—thanks in 
part to Dr. Adenauer’s policies. 
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What happened a few weeks later? The 
German aviation secretary wrote, under 
official heading: “...All the air transport 
companies have visited the Federal Transport 
Ministry one after the other. All wanted 
to see the Minister, but many had to content 
themselves with seeing me. A representative 
from Air France recently had the good 
fortune of being able to make his courtesy 
visit to the Minister himself. However, 
it would be definitely premature to speak 
of any negotiations concerning a future 
German air transport company...” 

For reasons which had better not be gone 
into here we feel partly responsible for this 
turn of events. However, one thing we 
feel sure of—and the Federal Transport 
Minister will probably agree with us—the 
“good fortune” was much more on the side 
of the Minister than on that of his visitor. 
The Minister’s only misfortune is that he is 
surrounded by assistants without the proper 
qualifications. 

Where this all leads—and how it fails to 
gain friends—is shown by the following 
extract from a German newspaper. Under 
the title “Fly with apéritifs” it is stated that 
Air France, in sharp competition with the 
Dutch, Belgians, Swiss, Scandinavians and 
Americans, is operating services to a few 
German cities. The company had recently 
“recorded a considerable increase in passen- 
gers, but the only reason for this is the 
amount of free drink dispensed on board its 
aircraft.” And this German “genius” arrives 
at the conclusion: “We feel sure, however, 
that such expedients will not help much when 
once air sovereignty over German territory 
is returned to us, there are once again German 
air services and German crews offer German 
drinks in German aircraft...” 

Such is the result of German’s air policy 
sofar... Isit really likely that such remarks 
as the above will help produce relaxations 
in the Occupation Statute? Is it likely 
that Germany’s French neighbours will 
want to cooperate with a partner who 
thinks along such lines? Is it possible that 
the Federal Transport Minister’s policy is 
on the same lines as that of the Cabinet as 
a whole or of the Federal Chancellor, who 
has just been received so sympathetically in 
Paris? 

We believe in German aviation and we 
look forward to its resurrection. So do all 
men of good will in all European countries. 
But the ground for German civil aviation, 
for a new Lufthansa, must be tilled and sown 
by different men. 

Only then can this seed come to maturity, 
can the internationalization of European air 
transport, a European air transport union 
become anything more than wishful thinking! 


EEH. 
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PARIS AIR SHOW | 








Paris Anniversary Aircraft Show 


tsth June—ust July, 1951 


BY GEORGES HEREIL, 
PRESIDENT OF THE UNION SYNDICALE DES INDUSTRIES AERONAUTIQUES 
PRESIDENT AND DIRECTOR GENERAL OF THE 
SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-EST 


—-_ aviation is by no means dead. This will be proved by the 
1951 Aircraft Show which, thanks to the events of world importance 
which we are now living through, will have a new significance and a 
different cachet compared with that of 1949. 

French aviation is a power whose continued existence is essential 
not only to the life of France and the French Union but also to the 
survival of the civilized world. More even than any other branch of 
engineering, aviation needs not only the patient toil of research staff 
and the manual work of skilled labour, if it is to advance, but also those 
sparks of inventive genius which have so often been the perquisite 
of French brains and, in general, of the men of the Old Continent. 
The soil of Europe undoubtedly contains some germ which causes so 
many branches of engineering to flourish there especially abundantly. 

France makes no pretence at mass production. But her activity 
since the Liberation where prototypes are concerned, and the organi- 
zation of quantity production of numerous models since the last 
Aircraft Show are proofs of the vitality of her aircraft industry. 

French public opinion has perhaps manifested a certain impatience 
from time to time. But when it sees for itself the stage now reached, 
as marked by the 1951 Show, it will remember the old saying: “Paris 
was not built in a day.” The French aeronautical industry is not 
yet half a century old while Paris is celebrating her two thousandth 
anniversary. 

I christened the 1949 Aircraft Show, “The Show of Realities.” 
I shall say of 1951 that it is the Show of “True Greatness.” 

Concrete progress has been made since 1949. The prototypes of 
two years ago have been perfected and new ones have appeared. 
Production models have been ordered in quantity. The five-year 
plan—which circumstances have obliged us to speed up—is in process 
of execution, and will undoubtedly broaden in scope during the 
coming months. 





Face to face with such increased demands, the French aeronautical 
industry will develop considerable potentialities. 

As regards quantity production the industry’s potential is not yet 
used to the full. And even if it were working to present capacity, 
there are examples enough in the past to prove that it can nevertheless 
be expanded tremendously. 

In the research field our engineers have now fully acquainted 
themselves with the technical advances made abroad and, whereas in 
1945 we were so far behind other countries that it seemed almost 
impossible to catch up, it may be said that today the gap has been 
practically bridged in the domains in which France is concentrating. 
Better still, in certain cases—isolated cases admittedly, but never- 
theless important ones—we may already say that France is in advance 
of other countries. For this reason it is of the utmost importance 
that we should continue our researches, constantly extending them 
and undertaking new projects. France must thus make the contribu- 
tion to world aviation which the latter has the right to expect of a 
country which did so much for flying in its early days. 

Whatever the difficulties which they may yet encounter in their 
path, those in charge of French aircraft production have faith in its 
future and are confident of making their mark. The number of 
visitors expected for this “True Greatness” Show will testify to the 
interest aroused in all countries by the products of an aeronautical 
industry which is one of the four greatest in the world. 


Yih 





Gala Day — 1st July 1951 


The Paris Air Show of 1951 will again feature a gala 


white and blue smoke plumes. 


This will be followed mental aircraft. The display is then continued by 








day—an air display at which manufacturers from 


various parts of the world will emphasize the value of 


their static exhibitions at the Grand Palais and at 
Le Bourget. The Grand Palais will house such 
exhibits as aircraft of relatively small size, engines, 
propellers and equipment. Larger aircraft will be 
on view at Le Bourget Airport throughout the duration 
of the event. A _ regular helicopter service will be 
maintained between the Invalides city air terminal 
and Le Bourget, and helicopter joy flights will be run 
over Paris. 

At the airport, the aircraft on show will be ready for 
demonstration to official missions, operators and 
foreign Government agencies. But on the last day 
of the show, July Ist, they will be put through their 
paces for everybody to see. 

The programme for the day comprises a great 
variety of features, and although it was still subject to 
revision when these pages went to press, a brief sum- 
mary is of interest. 

Like on all these occasions, the gala day of the 
Paris Show will start with an official luncheon presided 
over by the Chairman of the Association of the French 
Aircraft Industry, several Ministers and a large 
number of distinguished guests. 

The flying display itself will be opened by three 
“Vampire” jets engaging in aerobatics, trailing red, 
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by the usual “helicopter ballet,” this time including 
six machines—two French, two American and two 
British types. Immediately after that five “Vampires” 
will take off for Marignane, where the pilots will 
take delivery of five brand new machines and bring 
them back to Le Bourget—all in about 100 to 115 
minutes. 

A few minutes after the departure of the “Vampires” 
six modern light personal aircraft and trainers 
(3 French, 2 Italian, 1 Dutch) will make their usual 
flights, followed by an aerobatics display of that 
amazing Hurel aircraft with its incredible, pencil- 
slim wing. 

In rapid succession the following types will demon- 
strate their performance before the stands and enclo- 
sures: 

Morane-Saulnier 703 twin-engined liaison aircraft, 
SNCAWN 30 twin-engined amphibian and Fouga CM 100 
twin-engined medium freighter, all of which have just 
completed a 15,000-mile tour of the French colonies ; 
Sud-Est SE 1210, flying scale model of a projected 
four-engined passenger flying-boat; SIPA 200 jet- 
propelled trainer, a Fokker (jet?) and an Italian 
trainer. 

At this moment spectators will be offered a contrast 
to these fast, lively aircraft in the form of the lumber- 
ing fly-past of the giant Bristol “Brabazon” experi- 
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transport aircraft, namely, the Nord 2500 and the 
Bréguet “Deux-Ponts” freighters, the SO30P in 
three versions (one with “ Nene” jets), and finally the 
piéce de résistance of French transport design, two 
SE 2010 “Armagnac” four-engined passenger trans- 
ports. A brief glimpse of the de Havilland “Comet” 
jet transport will be succeeded by a display of jet 
fighters and attack aircraft (SO 6021 and SO 6025 
“Espadon”; SE 2410 and SE 2415 “Grognard,” 
SO M2 and SO 4000; “Vampire 5,” “Vampire 53” 
or “Mistral,” and “Venom”). The Air Force's 
pride, the Dassault MD 450 “Ouragan” jet fighter, 
will appear ina flight of 3-9 machines and will be 
followed by its successor, the prototype of the MD 452 
“Mystere.” 

At this moment a Convair B-36 ten-engined giant 
bomber of the USAF is scheduled to arrive over Le 
Bourget after a non-stop flight from New York. It 
will be the signal for the start of the demonstration by 
military crews (formations of French “Vampires,” 
USAF Republic F-84 “Thunderjets,” Belgian and 
Dutch “Meteors,” RAF “Canberra” bombers, indi- 
vidual Boeing B-29 and B-50 “Superfortresses” ). 
The French naval air service will also take part in the 
military display and the event will be completed by 
spectacular parachute drops and demonstrations of 
various kinds of equipment. 
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= again Paris, that most hospitable 
of cities, becomes the focal point of the 
aviation world. Exhibitors, buyers, on- 
lookers and the merely curious, whether 
citizen of East or West—or even of the 
Antipodes—all who wish can come and see 
the International Aircraft Show which has 
just been opened in the Grand Palais and at 
Le Bourget Airport. 

Above all, British industry is expected to 
be well represented. The leading engine 
firms are showing their most outstanding 
products: Armstrong-Siddeley, the “Mamba” 
and “Double Mamba” propeller turbines 
and the super-powerful “Sapphire” jet engine; 
Bristol Aeroplane Company, piston engines 
(“Hercules 763,” “Centaurus 661”) and a 
full-sized cut-away model of the “Proteus” 
propeller-turbine (3200 h.p. plus 800 Ibs.); 
Rolls-Royce, the “Derwent” (with radial 
compressor) and “Avon” (with axial com- 
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Armstrong -Siddeley Motors, 
“Sapphire” jet engine with axial compressor. 


Coventry, England : 


Rolls-Royce, Ltd., Derby, England : full-size, cut-away 
model of the ‘“Dart’’ propeller turbine. 





Bristol] Aeroplane Co. Ltd., Filton, England : test run 
twin propeller turbine. 


of a “Coupled Proteus” 


Pratt & Whitney Aircraft Division of United Aircraft 
Corp., East Hartford, Conn. USA: ‘*Wasp Major” four- 


row radial engine. 
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The Foreigners also go to Paris 
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pressor) and a cut-away model of the “Dart’ 
propeller-turbine. Finally, de Havilland will 
also be represented (“Goblin” and “Ghost”). 
The highly efficient British equipment in- 
dustry is showing its latest products: Dowty 
(undercarriages and _ hydraulic systems), 
Martin Baker (ejector seats), Standard (radio 
equipment), Hobson and Lodge Plugs (en- 
gine accessories), Timken (roller bearings). 
British aircraft and helicopters will be on 
show both in the Grand Palais and at Le 
Bourget, some in full size, others in the form 
of models. Special mention should be 
made of the fully-equipped Bristol 171 Mark 
IIIf helicopter, and the exhibits of Blackburn 
and General Aircraft, de Havilland, Fairey, 
the Hawker Siddeley Group (Armstrong 
Whitworth, Gloster, Hawker, A.V. Roe) 
and Vickers Armstrongs. 

Products of the /ta/ian aircraft and engine 
industry can be seen at the AIA (Associa- 
zione Imprese Aeronautiche) and Fiat stands. 
Of particular interest are the SAI-Ambrosini 
S.7 single and two-seater trainer, the newly 
developed Piaggio P.148 all-metal two- 
seater trainer, the Macchi M.B.320 light 
twin-engined general purpose aircraft and 
the Alfa Romeo 115ter and 121 air-cooled 
in-line engines. Fiat is showing a single- 
seater version of the Fiat G.46-4A all-metal 
trainer, a two-seater version of the Fiat 
G-59-4B fighter-trainer and models of the 
Fiat G.80 jet fighter and the Fiat G.212 civil 
transport. The Lingotto aircraft engine works, 
which belongs to Fiat, is represented by a 
model of its new gas-turbine test bench, and 
the propeller division by the Fiat 5006 two- 
bladed v.p. propeller. Exhibitors from the 
equipment industry include the Milan firm 
of Fabbrica Italiana Magneti Marelli, who is 
showing generators, electromotors, switches 
and circuit-breakers for aircraft electrical 
systems, and magnetos and sparking plugs. 

Of the aircraft producers of other European 
countries the Dutch Fokker works will 
certainly be present, showing sports aircraft 
and trainers. The two to three-seater Fokker 
S.11 “Instructor” has already won inter- 
national reputation and is being built under 
licence in several different countries.— 
Whether and to what extent the “People’s 
Democracies” will send exhibits to the Show 
is not at the moment known... there will 
probably be no lack of two-legged ones. 

The powerful American aircraft industry 
is represented by four exhibitors, United 
Aircraft, Douglas, Aerojet and Bendix Inter- 
national. The Pratt & Whitney Aircraft 
Division of United Aircraft Corp. is showing 
full-size cut-away models of its “Wasp Major” 


four-row radial engine (3850 h.p.) and 
“Double Wasp” two-row radial engine 
(2435 h.p.), the Chance-Vought Aircraft 


Division and Sikorsky Aircraft Division are 
showing a model of the “Corsair” propeller 
fighter and the S-55 helicopter, respectively, 
and Hamilton Standard Division v.p. pro- 
pellers and cabin pressurization equipment. 
Douglas Aircraft Company will probably 
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exhibit—at any rate in the form of models— 
a cross-section of its extensive production 
programme for civil and military aircraft. 
Finally, Aerojet Engineering Corp. will be 
exhibiting a number of JATO rocket motors, 
and Bendix International, the sales organi- 
zation of Bendix Aviation Corp., will offer 
a vast number of accessories of all kinds for 
aircraft and engines, as well as radio and 
radar equipment. 

Once again two foreign aviation authorities, 
the British Ministry of Civil Aviation and the 
American Civil Aviation Administration 
will be represented in Paris; both will 
demonstrate flight safety equipment and 
methods of regulating traffic on aerodromes 
and in the air... thus proving that interna- 
tional aviation in 1951 does not depend 
solely on the initiative of the aeronautical 
industry, but also requires a helping hand 
from government agencies. 





Nederlandsche Vliegtuigen-Fabriek Fokker, Amsterdam, 
Holland : Fokker 8. 11 “Instructor” three-seater trainer. 





FIAT-Sezione Aeritalia, Turin, Italy : 


model (seale 1 : 6) 
of the Fiat G.80 two-seater jet fighter. 





ao Sine. 
Vickers Armstrong, Ltd., Weybridge, England: *‘Vis- 
count 700” propeller 

(Rolls-Royce ‘Dart 3°’). 


turbine commercial transport 


Douglas Aircraft Co., Santa Monica, California, USA : 
Douglas C-124 A military transport (Pratt & Whitney 
*‘Wasp Major’’). 
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“Vampires” built under licence by the SNCA du Sud-Ouest being prepared for delivery at Marseilles-Marignane. 


Journey on the Eve of the Aircraft Show 


The 19th International Aircraft Show in 
Paris and an International Helicopter Con- 
gress figure among the leading aeronautical 
events of the coming summer. Reason enough 
to pack our bags and go off to the City on the 
Seine... where a brief visit to the Paris Fair 
gives us a foretaste of exhibition life. But 
duty calls and we have a full programme ! 


Foreword 

Today it is easier than it was a year ago 
to get a general picture. The reorganiza- 
tion undertaken in 1947 is beginning to take 
effect. The rearmament of the French Air 
Force is proceeding in accordance with the 
five-year plan introduced by André Maro- 
selli, the Secretary of State for Air*. Even 
though this programme does not meet all 
the wishes of the aircraft industry, it has 
definitely put an end to the uncertain condi- 
tions which had existed since the end of the 
War as regards equipment policies, and has 
enabled aircraft, engine and accessories 
firms to make long-term production plans. 

A large number of the orders that were to be 
given under the five-year plan were, however, 
not placed until the end of 1950, so that no 
outstanding production figures can be looked 
for during the current year. Nevertheless 
it should be possible to equip a number of 
French Air Force units with aircraft of French 
design or built in France under licence. Air 
transport companies too should be able to em- 
ploy French aircraft of modern design along- 


*Cf. INTERAVIA, Review of World Aviation, No. 2, 
1951, pp. 96-97. 
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side their primarily American equipment. 

Working conditions in the industry have 
been sensibly improved. True, not all the 
traces of the war have yet disappeared. The 
wind still whistles through many a damaged 
workshop, but repairs are in progress. It 
must not be forgotten that France’s produc- 
tion and test centres were almost entirely 
destroyed and that workshops, test installa- 
tions, wind tunnels, all had to be rebuilt 
before it was possible to think of serious 
production. Political tension at home did 
not always help to speed up this work. 
Only when these facts are borne in mind 
can the achievements of the French aircraft 
industry in the years since the War be 
measured in full. 


Material 

What kind of aircraft is France building 
today? Primarily military types again. The 
five-year plan provides for the construction of 
four classes of aircraft: jet fighters, medium 
and light transports, trainers. In addition 
civil transports and sports aircraft, and heli- 
copters, are also being built. Although French 
sporting flying, as in all other countries, is 
on a very modest scale, a round dozen 
medium-sized firms are engaged in the devel- 
opment and construction of small quantities 
of sports and touring aircraft. 

Who is building aircraft? Let us first 
visit the three main factories of the SNCA 
du Sud-Est, beginning, since we are in Paris, 
with the La Courneuve plant, which is 
working primarily on helicopters. 
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La Courneuve : accent on helicopters 

After a lengthy journey through the 
labyrinthine streets of La Courneuve we 
find ourselves immediately in front of the 
workshops. A_ brief interview with the 
works guard, telephone enquiries, and we 
are in the midst of the works. Here there 
are two SE 3/20 prototypes ready for final 
assembly. They promise to be useful heli- 
copters, on which the SNCASE has been 
working for several years. The earlier 
models, the purely experimental SE 3101 
and the two-to-three seater SE 3110 have 
meanwhile completed their flight tests. The 
new SE 3120 model continues in the same 
line of development. Test bench runs to 
investigate its stability have been finished; 
the first flight of the first prototype is planned 
for the middle of May this year. It is 
therefore to be expected that the SE 3120 
will be ready for demonstration flights 
during the Paris Show. 

Let us note here that the SE 3120 embodies 
several important modifications compared 
with its predecessors; the oblique contra- 
rotating tail rotors for steering and torque 
compensation have been replaced by a 
single tail screw. Simplifications in design 
have made it possible to reduce weight and 
should make subsequent quantity production 
of this helicopter easier. 

Quantity production will only take place 
if the results of flight tests confirm the very 
promising theoretical values. Undoubtedly 
there is a big market for helicopters in 
France—and her Colonies. And the SE 3120 
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could be used as a_ general purpose 
helicopter in agriculture, the ambulance 
service and for small-scale transport. 

La Courneuve is also engaged in the 
production of parts for the four-engined 
SE 2010 “Armagnac,” and other aircraft parts 
are encountered during a tour of the shops. 
Fighter parts perhaps? We have guessed 
right; La Courneuve is making parts for 
the “Vampire,” which, as is known, is being 
built under licence by the SNCASE (chiefly 
at Marignane). Finally Marcel Dassault 
has also given sub-contracts for fuel tanks 
for the twin-engined MD 312 and MD 315 
liaison aircraft. 


Marignane: “Vampire” production and 
“ Mistral” 


Marseilles... Mediterranean sunshine? 
Not a bit of it! The weather today is grey 
as grey. The fascination this animated city 
holds for us is but little damped by the 
spring rain. But it is short-lived, for the 
SNCASE’s Marignane works are twenty 
odd miles outside the town. 

Marignane produces an effect of great 
activity with its busy assembly line. Here 
large numbers of de Havilland “Vampires” 
are being built under licence for the French 
Air Force. Working under licence has its 
snags, particularly when drawings have to 
be converted to metric measures and tole- 
rances. Today these technical difficulties 
have been overcome: and “Vampires,” 
which were originally assembled from parts 
imported from abroad, are now being built 
more and more from home-produced parts. 
At the moment it is the “Vampire Mk.5” 
(with “Goblin” engines) which is in quantity 
production. 


Quantity production of ‘‘Vampires’’ at Marignane. 





The SNCASE is, however, also making 
experiments with a “Nene-Vampire” which 
has been developed in conjunction with de 
Havilland, Rolls-Royce and Boulton Paul 
and is designated the Vampire Mk.35 
“Mistral.” The “Mistral” is to follow the 
“Vampire Mk.5” in quantity production; 
its engine (Rolls-Royce Hispano “Nene”) 
is also being produced in France. The new 
model differs from the “Vampire Mk.5” 
in its enlarged air intakes in the wing roots. 
The requisite modification to the inner wing 
sections involved manifold problems. Fuel 
tanks had to be moved, the passage of the 
lengthened air intake channels through the 
spar set the engineers many an intricate 
problem, the increased speed made it desir- 
able to fit an ejector seat and thus to redesign 
the pilot’s cockpit. These problems have now 
been solved and the performances put up 
by the prototype have justified the efforts 
made. 


Toulouse: “Armagnac” and “Grognard” 


Although the wing units of the four- 
engined SE 2010 “Armagnac” transport and 
the twin-engined SE 2410 “Grognard I” 
and SE 2415 “Grognard II” jet-powered 
ground attack aircraft are made at Marseilles- 
Marignane, these aircraft are assembled at 
Toulouse, which will therefore be our next 
port of call. 

Toulouse, an industrial town with busy 
narrow streets, houses three of the SNCASE’s 
factories, St. Eloi, St. Martin and Blagnac. 
They are situated round the airfield and have 
been building the last of the “Languedoc” 
transports during the last few years. Today 
they are engaged on the final assembly of the 
considerably larger SE 2010 “Armagnac,” 


a series of 15 of which is just being 
completed. 

It is here that the two ground attack 
prototypes, SE 2410 “Grognard I” and 
SE 2415 “Grognard II,” were developed, far 
from all publicity. These are heavy twin- 
engined aircraft whose Hispano “Nene” 
jets are staggered one above the other. The 
SE 2410 is a single-seater, the SE 2415 a 
two-seater with longer fuselage and bigger 
wing but smaller sweep. It has _ been 
announced that a SE 2421 “Grognard III” 
all-weather fighter version is planned, but 
no development order has yet been received. 

The two ground attack aircraft belong to 
a class which is not provided for in the 
present procurement programme for the 
Air Force. Nevertheless work and flight 
tests are continuing. The “Grognard I” 
recently reached a speed of over 560 m.p.h. 
in horizontal flight. 

On the gallery round the assembly shop 
there are close rows of fuselages for the 
twin-engined MD 315 liaison aircraft. They 
are being produced under sub-contract for 
the Dassault works at Bordeaux. However, 
SNCASE Toulouse also supplies Dassault 
with fully-equipped fuselages ready for 
assembly in the MD 450 “Ouragan” single- 
engined jet fighter, which along with the 
“Vampire” is to form the backbone of 
France’s fighter squadrons. 


Bréguet-Toulouse : “Vultur” for the Navy 


A very brief visit to the Toulouse branch 
of Louis Bréguet aircraft works. Here we 
find two prototypes of the twin-engined 
“Vultur” under construction, the two-seater 
Bréguet 960 carrier-borne fighter-bomber 
and the single-seat Bréguet 961 land-based 
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French Military Aircratt 


DE HAVILLAND “VAMPIRE Mk 5”’ 
Fighter-bomber fitted with DH “Goblin 2” 
jets of 3000 Ibs. static thrust; produced in quantity 
by the SNCASE for the Air Force. Armament: 
four 20 mm cannon; rocket projectiles and bombs 
under the wings. Span 38 ft. 0 in., wing area 
262 sq.ft., gross weight 10,470 Ibs., max. speed 
530 m.p.h. 
DASSAULT MD 450 “OURAGAN’’ 
Single-seater fighter in quantity production for 
the Air Force. (Hispano “Nene” of 5000 Ibs. 
static thrust). Armament: four 20-mm cannon 
in nose; r.p.’s under the wings. Span 39 ft. 11 in., 
wing area 241 sq.ft., gross weight 12,300 Ibs., 
max. speed over 590 m.p.h. 
SNCA DU SUD-EST “MISTRAL”’ 
Fighter-bomber derived from the DH “Vam- 
pire.” One prototype has been built and is 
undergoing flight tests. Fitted with Hispano 
“Nene” jets, the “Mistral” will probably go into 
quantity production after completion of the 
“Vampire” series. Span 38 ft. O in., wing 
area 262 sq.ft., gross weight 10,910 Ibs., max. 
speed 575 m.p.h. 
ARSENAL VG 90 
Prototype of a single-engined carrier fighter- 
bomber developed for the naval air service 
(Hispano “Nene”). Armament: three 30-mm 
cannon in nose; r.p.’s or bombs under the wings. 
Equipment for catapult - take-off. Take-off 
rockets. Span 41 ft. 4 in., wing area 330.5 sq. ft., 
gross weight 17,640 lbs., max. speed over 560 m.p.h. 


SNCA DU SUD-OQUEST SO 6025 “ESPADON’”’ 

Prototype of a single-engined fighter-bomber; 
also for use if ground attack and reconnaissance. 
SO 6025 with Hispano “Nene” and liquid rocket; 
predecessors SO 6020 and 6021 with “Nene” 
only. Armament: six 20-mm or four 30-mm 
cannon. Span 34 ft. 9 in., wing area 290 sq. ft., 
gross weight 17,600 Ibs., max. speed approx. 
620 m.p.h. (data for SO 6020). 


SNCA DU NORD 2200 

Single-engined interceptor fighter (Hispano 
“Nene”) for carrier operations or as land-based 
naval fighter. Prototype. Armament: three 30- 
mm cannon, rockets or bombs. Span 39 ft. 
4 in., wing area 328 sq. ft., gross weight 14.180 Ibs. 
(landplane) or 17,390 Ibs. (carrier aircraft), max. 
speed approx. 560 m.p.h. 


SNCA DU SUD-OQUEST SO 4000 
Prototype of a light bomber and ground attack 
aircraft fitted with two Hispano “Nenes.” Fate 
of SO 4000 not yet certain, as no provision is 
at present made for this class of aircraft in the 
procurement programme. Span 58 ft. 7 in., 
wing area 807 sq.ft., gross weight 48,500 Ibs., 
max. speed approx. 530 m.p.h. 
SNCA du SUD-EST SE 2410 “GROGNARD !’’ 
Twin-engined bomber and ground attack aircraft 
of the same class as the SO 4000. Two Hispano 
“Nenes” in fuselage mounted one above the 
other; common air intake, separate jet pipes. 
Span 44 ft. 6 in., gross weight 33,000 Ibs., max. 
speed approx. 620 m.p.h. 


SNCA DU NORD 1402 “NOROIT’’ 
Quantity-produced reconnaissance and _ sea 
rescue amphibian. Nord 1402 version with 
two Arsenal 12 H 00 of 2700 h.p. each. Other 
versions with SNECMA 14 R or Bristol “Her- 
cules.” Span 103 ft. 8 in., wing area 1,076 sq. ft., 
gross weight approx. 45,000 Ibs., max. speed 
approx. 250 m.p.h. 
SNCA DU NORD 2501 “NORATLAS”’ 
Medium military transport in quantity produc- 
tion (two Bristol “Hercules 739” of 2030 h.p. 
each); also suitable for civilian use. Span 
106 ft. 7 in., wing area 1,083 sq.ft., gross weight 
36,575 Ibs. (military) or 42,990 Ibs. (civil); payload 
for civil version 11,685 lbs. over 935 miles. 
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Assembling SE-2010 “Armagnae”’ 


fighter. A particularly interesting feature 
is the combined power plant for these two 
pro- 


types, consisting of a A.S. “Mamba” 
peller turbine (in the fuselage nose) and a 


Hispano “Nene” jet (in the tail). The jet 
is to be used only to give extra thrust for 
take-off and during combat, the propeller 
turbine alone being used in cruising flight. 
A model of the Bréguet 960 was recently 
taken to the Cornell Aeronautical Labora- 
tory, Buffalo, for wind tunnel measurements. 
The Americans will doubtless be interested 
in the combination power plant, which 
appears to be particularly suited to carrier- 
borne aircraft. 


Paris region: transports and amphibians 
Back to Paris... unfortunately by train, 
since there are not yet any night air services. 
If we wanted to fly we should have to sacri- 
fice half a day for the journey. Why do 
not European air transport companies follow 
more closely the American practice of 
running regular night services between large 
towns? Up to the moment only SAS and 
Swissair have followed this example on 
their own routes. An expansion of the 
night service network would surely pay. 
In the Paris region and northern France 
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works. In the foreground left there 


we find principally the factories belonging 
to the SNCA du Nord. At present the 
SNCAN is engaged on preparations for 
quantity production of a twin-engined me- 
dium transport, the Nord 2501 “Noratlas.” 
A first prototype fitted with SNECMA I4R 
engines with a take-off output of 1600 h.p. 
made its maiden flight as long ago as Sep- 
tember 1949, and a second prototype, with 
2030 h.p. Bristol “Hercules 739” engines 
started flight trials in November 1950. 


Work Armagnac” is being 
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is a finished fuselage 
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of a Dassault MD 315 twin-engined liaison aircraft. 


Bristol engines, a licence for which was 
recently obtained by SNECMA, are also to 
be used for the series version of the “Nor- 
atlas.” The first aircraft of the series is at 
present under construction at Billancourt. 
It will be used to solve technical production 
problems and determine the equipment 
required. 

At Le Havre (and Billancourt) a small 
series of the twin-engined Nord 1400 (also 
1401 and 1402) “Noroit” general purpose 


carried out in an enclosed hangar. 
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French Civil Aircraft 


SIPA S.901. 

Two-seater sports and practice low-wing 
monoplane with Minié 75 h.p. engine; produced 
in sizeable quantity. Wooden construction. 
$.902 version with Continental C.85, 85 h.p.; 
$.903 with Mathis 4 GB 60, 92 h.p. Span 28 ft. 
8 in., wing area 120 sq.ft., gross weight 1,320 lIbs., 
max. speed 125 m.p.h. 


AVIONS MAX HOLSTE MH 52 


Two-seater all-metal low-wing monoplane with 
fixed nosewheel undercarriage. For sports and 
practice flying (MH 52 E). Potez 4 D engine, 
150 h.p. Span 32 ft. 0 in., wing area 151 sq.ft., 
gross weight 1,970 Ibs., max. speed 105 m.p.h. 


FOUGA CM.88 “GEMEAUX |”’ 

Two-seater light jet aircraft (two Turboméca 
“Piméné” jets with total of 480 Ibs. thrust). The 
CM.88 was produced by joining together two 
single-engined single-seater Fouga “Sylphes.” 
Span 35 ft. 4 in., wing area 135 sq.ft., gross 
weight 2,380 Ibs., max. speed 205 m.p.h. 


HUREL-DUBOIS HD 10 

Experimental aircraft; aspect ratio 1: 32.5; 
stressed struts. Retractable nosewheel under- 
carriage. Originally 40 h.p. Mathis engine, 
later 75 h.p. Praga D. Span 29 ft. 4 in., wing 
area 48.4 sq.ft., gross weight 1,060 Ibs., max. 
speed 133 m.p.h. (Mathis engine). 


MORANE-SAULNIER MS 703 

All-metal feeder and liaison aircraft (six-seater) 
developed from the MS 700 and 701. Two 
SNECMA-Argus As 10 C engines of 240 h.p. 
take-off output -each. Span 46 ft. 7 in., wing 
area 285 sq.ft., gross weight 5,950 Ibs., max. 
speed 185 m.p.h. 


SNCA DU SUD-OUEST SO 1120 “ARIEL III”’ 


Three-seater development of the SO 1100 and 
SO 1110 experimental types. Compressor driven 
by a 220 h.p. Turboméca “Artouste” gas turbine 
supplies air to combustion nozzles at the rotor 
tips. Rotor diameter 25 ft. 5 in., swept area 
990 sq.ft., gross weight 2,755 Ibs., max. hori- 
zontal speed 102 m.p.h. 


SNCA DU SUD-OQUEST “SO 30 NENE’”’ 


SO 30 fitted with two Hispano “Nene” for 
experimental purposes; first flight 15th March 
1951. “SO 30 Nene” is to provide data for the 
development of civil jet transports. Span 84 ft. 
7 in., wing area 910 sq.ft., gross weight 37,480 Ibs., 
max. speed 466 m.p.h. 


SNCA DU SUD-OUEST SO 30C 

“BRETAGNE” 

Cargo version of the twin-engined SO 30P 
“Bretagne” transport (civil and military). 1850 h.p. 
SNECMA 14 R 206, or Pratt and Whitney 
R-2800 B-43 and CA-18, or Bristol “Hercules 
739” engines. Span 88 ft. 3 in., wing area 
928 sq.ft., gross weight 37,700 lbs. (SNECMA 
14 R), or 44,000 Ibs. (P & W R.2800 CA-18). 


BREGUET 761 “DEUX PONTS”’ > = Se 

Four-engined transport and cargo aircraft in 
quantity production (Pratt & Whitney R-2800 
B-31; P & W R-2800 CA-18 “Double Wasp” 
in Bréguet 763), with gross weight of 99,210 to 
105,820 Ibs. Span 140 ft. 11 in., wing area 
1,195 sq.ft., useful load 33,100 Ibs.; cruising 
speed 225 m.p.h. 


SNCA DU SUD-EST SE 2010 “ARMAGNAC’”’ 

Four-engined long-range transport (Pratt 
& Whitney R-4360 B-13 “Wasp Major” of 3550 
h.p. each with water injection) for crew of 6 and 
84 passengers. Span 160 ft. 7 in., wing area 
2,543.5 sq.ft., gross weight 160,940 Ibs., max. 
speed 310 m.p.h. with gross weight of 137,300 Ibs. 




































INTERZ2CCAVIA VOLUME VI — No. 6, 1951 








.7 >?’ = = 
~_ 


951 








amphibian is in final assembly. Twenty- 
five of these aircraft are to be supplied to 
the naval air service. After long delibera- 
tions it has now been decided to fit them 
with Arsenal 12 H 00 engines of 2700 h.p. 

The SNCAN is also working on the 
development of jet aircraft. The twin- 
engined Nord 1601 was used for experiments 
and the experience gained with it then 
embodied in the design of the Nord 2200 
(Hispano “Nene”) single-engined _ single- 
seater fighter for carrier operations. A 
prototype ‘of the Nord 2200 has been built 
and flown, but no final decision has yet been 
taken by the Ministry regarding the equip- 
ment to be procured for the naval fighter 
squadrons. The choice still lies between 
the Nord 2200, the Bréguet 960 and 961 and 
the Arsenal VG 90 single-engined single- 
seater fighter. 


Villacoublay : helicopters once again 


The SNCA du Sud-Ouest, the third of the 
nationalized aircraft construction firms, has 
considerably expanded its helicopter division 
during the last few years and specialized 
in the development of jet-powered rotors. 
Its experimental “Ariel” series is already 
well-known, and the latest model, the 
SO 1120 “Ariel II,” has just made its first 
flight. In this three-seater a 220 h.p. 
Turboméca “Artouste” gas turbine operates 
a compressor which feeds compressed air 
through the rotor hub and the hollow rotor 
blades to the combustion nozzles at the blade 
tips. Here the fuel is injected. The turbine 
exhaust gases escape through the fuselage 
tail and are used to control the helicopter 
about its vertical axis. 

The “Ariel III” is to continue its flight 
tests. Its theoretical flying performance is 
very promising. Its structure will be suffi- 
ciently simplified during the course of 
development to permit of economic quantity 
production. 

Has any interest been shown in France in 
the development of gyroplanes? Here again 
it is SNCASO who is doing the pioneering 
and going seriously into this question. A 
combination aircraft of this kind has already 
been designed, viz., the SO 1300. It is 
thought that the design principles used in 
the “Ariel III” will help towards a practical 
solution. The projected SNCASO gyro- 
plane is to be fitted with a central turbo 
power plant, jet-powered rotors and tractor 
propellers. For take-off—and landing— 
only the rotors would operate, in cruising 
flight lift would be provided by stub wings 
and the auto-rotating rotor. Once an effi- 
cient “combination gyroplane” has been 
developed, SNCASO engineers maintain, 
it will be relatively simple to make a conver- 
toplane. 
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Two fighter-bomber prototypes, the Bréguet 960 and 961, are under construction at Louis Bréguet’s Toulouse works. 


Orléans: for war and peace. the SO 6025 and SO 6026 versions fitted 
with auxiliary rocket engines, which carry 
modern fighter should weigh seven or eight respectable loads of fixed armament and 
tons. Nevertheless on first glimpsing the rocket projectiles, will be developed for use 
SO 6020 “Espadon” one cannot help asking as intruder fighters. 

oneself where the line should be drawn The twin-engined SO 4000, which is also 
between the fighter and the light bomber. to be seen at Orléans, belongs to the same 
This aircraft and its derivatives, the SO 602/, class as the “Grognard.” Fitted with two 
SO 6025 and SO 6026, all of them single- Hispano “Nene” jet-engines arranged side- 
engined fighters with Hispano “Nene,” are  by-side in the rear of the fuselage, the SO 
well-known today. The SO 4020 proto- 4000 was originally designed as a light 
type began its flight tests in November 1948. bomber. Now that this aircraft class has 
For a long time it was assumed that the been removed from the procurement pro- 
“Espadon” would go into quantity production gramme, the aircraft is being used for 
along with the “Ouragan” (of Dassault), but experimental purposes. As the SO 4000 
it was finally decided that the “Vampire” produced exceptionally satisfactory results 
should be the second type for squadron during its tests, it is quite possible that the 
service. Tests on the “Espadon” are, how- procurement programme might at some 
ever, continuing. In the view of the test future date be amended to include it. 
pilots it should later be possible to exceed The development of the SO 4000 took 
the maximum speed of 620 m.p.h. already place step by step. First a smaller model 
obtained. In particular it is probable that (SO M1) was built for piloted gliding tests, 


It has become generally accepted that a 


The Dassault MD 315 twin-engined liaison aircraft is designed primarily for service in the colonies. 
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then a half-size model (SO M2) fitted with 
a Rolls-Royce “Derwent” engine. The SO 
M2 was the first aircraft of French design 
to reach a speed of 620 m.p.h. (May 1950). 
At the moment the SO M2 is being over- 
hauled and prepared for a further series of 
flight tests. Fitted with auxiliary rockets 
it is in future to be used for investigations 
in the region of the sonic barrier. It seems 
most likely that there is a close connection 
between these experiments and the SO 9000 
project for a supersonic aircraft. 

And the SNCA du Sud-QOuest’s civil 
types? The twin-engined SO 95 “Corse IT” 
small transport for 10 to 13 passengers 
produced in quantity (60) has been found 
to be a successful design and has given 
satisfaction in every respect. Unfortunately 
civilian sales did not come up to expectations 
since an aircraft of this size is today relatively 
costly. Nevertheless a number of “Corse 
II’s” have been flown in India. On the 
other hand the French naval air service is 
using a military version of the SO 95 for 
training purposes and has recently increased 
its orders. The SNCASO can therefore 
convert quite a number of these aircraft, 
which were originally intended as _ civil 
transports, for military use. 

Little new can be said about the SO 30P 
“Bretagne.” Quantity production is in full 
swing and the first “Bretagnes” should be 
seen on French and other air services before 
long. Of greater interest is the flight 
testing of the SO 30 “Nene” experimental 
aircraft fitted with two Hispano “Nene” 
jet engines. Here the double fin and rudder 
unit of the SO 30 P has been replaced by 
a single unit and the use of jet engines has 





Quantity production of the Nord 2501 ‘“Noratlas’’ twin-engined medium transport is getting under way. 
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meant a modification to the cockpit equip- 
ment. The experimental model is used 
above all as a flying test-bench for equipment 
(pressure ventilation, etc.) under realistic 
conditions. It is even planned to operate 
flights to a fixed timetable for a certain time, 
with strict observance of operational and 
overhaul periods—just as if the aircraft 
were in regular commercial service. In this 
way the SNCASO experimental department 
can gain much valuable experience for the 
development of a jet commercial transport. 

Such plans have already been made. The 
SNCA du Sud-Ouest worked out plans over 
a year ago for a fifty-ton transport (SO 5/00 
“Champagne”) for a_ cruising speed of 
approximately 500 m.p.h. and a useful load 
of 5 to 10 tons. About 60 passengers will 
be carried on medium stages and up to 100 
on short trips. In addition, they also have 
a plan for a medium-range transport fitted 
with four propeller turbines. 

Unquestionably, France is today in a 
position to make the transition from piston- 
engined to jet transports. Suitable power 
plants are available; Hispano is building 
the Rolls-Royce “Nene” in quantity and 
preparing for the production under licence 
of the more powerful Rolls-Royce “Tay.” 
SNECMA has produced a promising jet 
engine in the ATAR 101. A _ propeller- 
turbine developed by SNECMA, the TB. 
1000, is also on the way. 


What about accessories ? 

The majority of the accessories factories 
are situated in and around Paris, under- 
carriage makers, workshops for hydraulic 





















INTER 2°. AVIA 





and electrical equipment, etc. Messier and 
DOP, the best-known French undercarriage 


firms, have made considerable progress 
during recent years and accumulated valuable 
experience in the production of under- 
carriages for jet fighters (Messier) and com- 
mercial transports (DOP undercarriages for 
the “Armagnac” and “Bretagne”). Other 
firms of the accessories industry, including 
not only Air Equipement, Bronzavia and 
ABG, but also smaller works such as Société 
Francaise d’Optique et de Mécanique, Rago- 
not, Rellumit and Delord have taken an 
active part in production and are helping 
to render France’s aircraft industry more 
and more independent of foreign products. 
The large-scale orders granted to the big 
airframe and engine works are also having 
their repercussions on the accessories in- 
dustry. 


Bréguet-Villacoublay: Passenger and freight 
aircraft 

Once more we travel through the Paris 
suburbs to Villacoublay, this time to the 
Ateliers d’aviation Louis Bréguet, which 
next to Dassault is among the most import- 
ant non-nationalized aircraft works in France. 
In addition to the Bréguet 960 and 961 naval 
aircraft already mentioned, this factory is 
building a smaller series of the Bréguet 761 
and 763 “ Deux Ponts” passenger and freight 
transports, fitted with four SNECMA 14 R 
(Bréguet 761 prototype) or Pratt & Whitney 
R-2800 B-31 (Bréguet 761 series) or with 
Pratt & Whitney R-2800 CA-18 engines 
(Bréguet 763). The prototype was recently 
equipped for anti-submarine operations and 
renamed the Bréguet 764. The naval air 
service and the Air Force are showing great 
interest in the military version. 

Six civil Bréguet 763s are to be supplied to 
Air France before the end of the year and 
to be placed in service on the European and 
North African routes. The roomy fuselage 
of the “Deux Ponts” makes it suitable for 
general-purpose operation. Three versions 
are provided for, namely, 95 to 106 passen- 
gers on the upper and lower decks; 48 or 
59 first-class passengers on the upper deck 
and 47 second-class passengers plus freight 
on the lower deck; 15 tons of useful load on 
both decks—a true flying pantechnicon. 


Marcel Dassault: “Ouragan” and “Mystere” 

Dassault has apparently finally decided 
to devote himself entirely to the production 
of military aircraft. With good reason, 
for his MD 450 “Ouragan” single-seater 
fighter is in quantity production and still 
further orders are expected. The “strong 
man” of the French aircraft industry has 
however not been resting on his laurels, 
but has created the MD 452 “Mystére” 
swept-wing fighter. A prototype, provi- 
sionally fitted with a Hispano “Nene,” 
started flight tests in February 1951. How- 
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ever, the series version is to have a more 
powerful power plant, the ATAR 101 or 
Rolls-Royce Hispano “Tay.” This will place 
the MD 452 in the class of the fastest fighters 
in the world, alongside the North American 
F-86 “Sabre,” the Republic F-84 “Thunder- 
jet” and the Russian MiG-15. It can even 
be assumed that Dassault is already prepar- 
ing a successor to the “Mystére.” 


Trainers 

Among the larger aircraft works in France 
only the SNCA du Nord (Nord 1221 and 
Nord 2800) and Dassault (MD 80 “ABC”) 
are still engaged on the construction of 
trainers. However, a number of efficient 
smaller firms are active in this direction. 
No anxiety need therefore be felt concerning 
the development of suitable trainers. 

Morane-Saulnier continues to be occupied 
with a series of MS 475 and MS 477 low- 
wing monoplane trainers derived from the 
MS 472 two-seater trainer. A few weeks 
ago the MS 477 started its flight tests. The 
firm also has orders for the MS 730 three 
seater low-wing monoplane trainer and its 
derivatives, the MS 731, MS 732 and MS 
733. Orders have also been given to S/PA 
(Société Industrielle pour 1’Aéronautique), 
which is to supply a total of a hundred 
SP.111 and SP.112 trainers. 

Jet-power two-seater trainers are under 
development at Morane and at SIPA. 
No details are yet known of these types but 
it is probable that they will be fitted with 
fairly low power jet engines, probably 
This would be the same line 
of development as is being followed by the 
Etablissements Fouga & Cie. in their highly- 
praised “Sylphe,” “Cyclope” and “Gémeaux” 
light jet aircraft. True, these are “motorized 
gliders,” but the CM.88 “Gémeaux” twin 
aircraft, properly equipped, would also be 
suitable for training purposes. 


New experimental types 

We must, of course, be sure to pay a visit 
to the Paris workshops of the S.A. Pierre 
Levasseur. Here, the HD /0 and HD 31, 
both highly unusual aircraft, designed by 
the Société des Avions Hurel-Dubois, are 
being built. The single-seater HD-10 made 
its debut at the last Paris Aircraft Show. 
Its object is to prove that even a relatively 
low-powered engine (40 h.p. Mathis; later 
75 h.p. Praga) can produce extraordinary 
flying performance and enable useful load 
to be almost doubled, when a wing of high 
aspect ratio (32.5) and stressed struts are 
used. As flight tests have proved the 
accuracy of the basic principle, Hurel now 
proposes to carry out experiments with a 
twin-engined model, the HD 31, which has 
an aspect ratio of 20.6 (Wright “Cyclone 7” 
of 810 h.p. each). 

The Société Générale de Mécanique, Avia- 
tion, Traction (MATRA) is also carrying 
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Jet engines being completed at Hispano-Suiza, Paris. 


out interesting experiments with its twin- 
engined Rey-0/ designed for investigations 
into the possibility of overcoming the 
effects of gusts. The outer wing sections 
can be turned about an axis which runs 
obliquely outwards, to compensate variations 
in lift. For flight in calm air the outer 
wings are held in the normal position by a 
system of springs. 


A Brief Visit to the Engine Industry 

The two chief firms in the French aircraft 
engine industry are today Hispano-Suiza 
S.A. and the Société Nationale d’Etude 
et de Construction de Moteurs d’ Aviation 
(SNECMA), both in Paris.. At Hispano 
production of the Rolls-Royce “Nene” 
under licence is in full swing and licence 
production of the “Tay” is being prepared. 
In addition, the well-known  12-cylinder 
Hispano 12 Z in-line engine is still being 
produced and exported to Yugoslavia and 
Spain. At SNECMA quantity production 
of the ATAR 10] jet has begun. The firm 
is also developing the 7B./000 propeller- 
turbine and the SNECMA /4 X, a 14-cylinder 
radial engine. The latter has already pro- 
duced satisfactory results on the test bench, 
so that quantity production is likely. 


Conclusion 


If the French aircraft industry today is 
compared with what it was two years ago 
we see that tremendous progress has been 
made. Two years ago there was practically 
nothing fo be seen but prototypes, of both 
aircraft and engines, and the accessories 
industry had not yet adapted itself to the 
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needs of modern aircraft construction. Today 
there are few aircraft types under construc- 
tion, but they are in quantity production. 
Efficient jet engines are available and there 
has never been any lack in France of reliable 
lower-powered piston engines. 

Although this transition from the building 
of prototypes to quantity production is in 
many respects a satisfactory step forward, 
it is a little disturbing, from the point of 
view of the continued development of 
French aviation, that the funds available 
for research are at the moment still inade- 
quate. This is particularly regrettable in 
view of the fact that responsible designers 
feel quite confident that they could develop 
fully up-to-date military aircraft and efficient 
civil transports. 

The equipment industry, in particular 
firms producing radio equipment, is also 
getting well into its stride. Thomson- 
Houston has installed radio and _ radar 
equipment at a number of airports (Mels- 
broeck, Schiphol, Le Bourget) and airborne 
and ground navigation equipment produced 
by Société Francaise Radio-Electrique and 
Laboratoire Central de Télécommunications 
is in extensive use today. 

The Paris Aircraft Show will once again 
help to further the efforts of the French 
Aircraft Industry and bring it to the notice 
of a wider public, not least in its own country. 
The large-scale foreign participation in the 
Show will enable French products to be 
judged against the background of production 
in other countries—a test to which the 
French exhibitors can look forward with 
every confidence. 
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Visit 


L, speculating on what the 19th Paris 
Aircraft Show will have to offer, the question 
naturally arises of what will be shown this 
time by France’s Latin neighbour, Italy. 
Although Italy’s present procurement pro- 
gramme for military aircraft provides pri- 
marily for the same aircraft types as the 
other Atlantic Powers, and she is building 
de Havilland “Vampire” jet fighters and 
Aerial photograph of the Aeritalia Aircraft Works, Turin, a subsidiary of Fiat. Fokker S.11 and North American AT-6 
trainers under licence, devoting the greater 
-_ oo part of her aircraft industry to this work, 
—— , ; she has nevertheless a number of interesting 
am om = =a 1 sports aircraft, trainers, amphibians, trans- 
> ae a = == Seem, ports and smaller commercial types of 
“hah bb lad ~~ * Italian design to offer (see page 316). In 
addition military aircraft for tomorrow 

are also being designed. 

Although there are aircraft and engine 
works scattered throughout the Italian pen- 
insula, the major part of the industry has 
always been concentrated in the Milan- 
Varese-Turin triangle. Our correspondent 
therefore paid a visit to the capital of Pied- 
mont, to the Aeritalia aircraft plant and the 
Lingotto engine plant of Fiat’s Turin works, 
Italy’s largest automobile and aircraft 
concern. Under the management of its 
energetic President, Prof. Vittorio Valletta, 
its General Manager, Gaudenzio Bono and, 
last but not least, its Technical Director 
and Design Chief, Giuseppe Gabrielli, the 
Fiat concern has been able to recover from 
the effects of the war and overcome the 
difficulties of the post-war years in an 

_ ‘ , astonishingly short time. It has modernised 
A line of Fiat G.46 single and two-seater trainers nearing completion. its equipment, given full employment to its 
personnel and returned to its old position 
Final assembly of Fiat G.212 three-engined military transports. They are fitted with Pratt & Whitney “Twin Wasp” in the automobile and aircraft world. 
vt a At the Aeritalia aircraft works the quantity 
rer - Be croc . production of de Havilland “Vampire” jet 
' fighters is starting up, attended by the usual 
problems of mass production, provision for 
interchangeability and adjustment of jigs 
and tools. Side by side with this work a 
series of Fiat G-46 single and two-seater 
trainers is nearing completion. Of all- 
metal construction, this aircraft is extremely 
robust and has outstanding performance and 
other qualities. It is therefore being used 
for basic training. A few aircraft of the 
latest (fourth) series of the well-known 
Fiat G-59 fighter trainer are also undergoing 
final assembly. Also produced in a single- 
seater and a two-seater version, they dre 
fitted: with Rolls-Royce “Merlin” engines, 





VOLUME VI — No. 6, 1951 





You are invited to subscribe... 


Do you like “Interavia, Review of 
World Aviation’? ? If you do, you 
will find that it is in your own interest 
to take out a regular subscription. 
Tell your friends, or subscribe for them 
—they will be delighted to have their 
names placed on our regular mailing 
lists. Subscription rates and addresses 
of agents to whom it would be most 
convenient for you to send your order 


are on the back of this card. 


























Please send ** Interavia Review” for 


onevearinengish—French—Spensh TT ATE RAVIA 


— German* to the address indicated Review of Ce World Aviation 


below. 


Payment of the subscription fee of _______sis made herewith by 
Please begin delivery with the issue for 19 


Name : ; 
(Block Letters) 


Address: _ Ms —_ _ Town: ______—s« Counery : 


Profession: ____—s«édEmppioyer : 


eee eaamemmmeninmmmdaeneeanneenitnmemnaianenmiaemniateenieen naan 
For gift subscriptions : 
The subscription for the above address has been ordered by: 


(Name and Address) ig 


Date : oe _____ Signature of Subscriber : 


*Please check language desired. 
**Please insert cheque, postal order, money order, cash. 





Rates and Agents 


Switzerland Sw. frs. 24.00 Interavia, 6 Corraterie, Geneva. 

Interavia, Commerce Building, 

Room 2903, 155 East 44th Street, 

New York 17, N. Y. 

France Fr. frs. 2000.00 Interavia, 144 Avenue des 
Champs-Elysées, Paris 8e. 

ingdom £2. Os. Od. Interavia (U. K.) Led.: R.H. 

nee Stocken, 109, Jermyn Street, 
London S.W.J. or 2-5 Old 
Bond Street, London W.1. 

Italy Interavia, 39 Viale di Villa 
Massimo, Rome. 

Germany DM 24.00 Ausland-Zeitungshandel W.E. 
Saarbach, Frankenstrasse 1/4, 
Cologne-junkersdorf. 

nds Fl. 26.40 M. van Gelderen & Zoon, Post- 

emesis box 826, Amsterdam-C, 

Belgium Belg.frs. 320.00 Interavia, 11, Rue de Crayer, 
Brussels, or 
Office de Publicité, 16, Rue 
Marcq, Brussels, 


Denmark Kr. 40.00 Dansk Centralagentur, Storm- 
TERAVIA REVIEW gade, 20, Copenhagen. 
l Sweden Kr. 30.00 Interavia, Postbox 29, Linké- 
ping. 
Kr. 40.00 Narvesens Kioskompani A.S., 
— Box 125, Oslo. 
Austria S 140.00 Buchhandlung Morawa & Co., 
Wollzeile li, Vienna |. 
Hungary Fe. 84.00 Ibusz, 10 Akademia-utca, 
Budapest V. 
Finland Akateeminen Kirjakauppa, 2 
Keskuskatu, Helsinki. 
Canada US $6.00 Wm. Dawson Subscription Ser- 
vice Ltd., 60 Front Street, West, 
Toronto, Ontario. 
South Africa £2. Os. Od. Inceravia, P.O. Box 6073, Johan- 
nesburg. 
Spain Litavia, Maestro Victoria 8, Ma- 
drid. 


. . < 


o 
7 
o 
© 
3s 
oI] 
< 
@ 
£ 
= 
& 
= 
© 
8 
& 














to Turin ; eS amet 


Fiat four-bladed propellers and the most 

modern of equipment, radio apparatus and MN aa 
practice weapons. Finally there is also an a 
assembly line for Fiat G.212 three-engined Sia eee 

military transports for the Italian Air Force, 

an aircraft type which has also been giving rr 
satisfactory service for some time past a agian oil 5; a. 2 - 
in commercial passenger and freight a. Vo gee . ~~ 
traffic. tei nS Oe aa a 

Part of the gigantic assembly shop is 
given over to the construction of the first 
prototype of the Fiat G-80 and the develop- 
ment of the necessary jigs and tools. Fitted 
with a powerful jet engine (D.H. “Goblin” 
or R.R. “Nene”), this all-metal low-wing 
monoplane will worthily continue Fiat’s 
long-standing reputation for fighter produc- 
tion into the field of jet aircraft. It is 
designed as a two-seater trainer for fighter 
training, but can also be built in a single- 
seater version. It also seems likely that 
it may be used as an operational fighter, 
in view of its relatively long range and the 
installation of ejector seats. 

At the nearby Lingotto aircraft engine 
works preparations are being made for the 
quantity production of de Havilland “Ghost” 
jet engines. As Italian licence production 
of the “Vampire” is to give place at the 
end of the year to that of the “Venom,” 
provision has naturally also been made for 
the more powerful engine to be built under 
licence by Fiat (and Alfa Romeo). The 
repair department at Lingotto is doing 
overhaul work on Italian, American and 
British piston engines (for which it has 
full up-to-date equipment) and preparing 
to undertake repairs to the “Goblin” engines 
from the “Vampires.” The propeller division 
is also busy. The all-metal 5006 two-bladed 
hydraulic v.p. propeller (for engine outputs | 
of 200 to 350 h.p.) and 5010 four-bladed 
propeller (for 1200 to 1800 h.p.), developed 
by Fiat from Hamilton Standard licences, rn | +4 “| it. hah 
are in great demand. New propeller types ; ae ae ey7 IT 
are being developed. + . prighis mee | ' _ 

Fiat’s great pride, however, is its new test ' iS 
bench for jet engines. Situated in a wooded 
area (to be safe from air raids) it is designed oo 
on the most modern lines. The engines 
are placed on swivel stands and are operated bie 
from a spacious control room equipped = 
with a large number of indicators and 
recording instruments. The first jet engines 
of Fiat’s own design will shortly be coming 
here for exhaustive tests. 


Part of the new Fiat G.80 two-seater jet fighter. In the foreground an ejector seat. 











Fiat's new gas turbine test bench. The engines are placed on swivel stands. 


At Lingotto aircraft engine works Italian, American and British piston engines are overhauled with the most modern 


equipment. 
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Italian Sports Aircraft and Trainers 


FIAT G. 46 


All-metal trainer with retractable undercarriage 
supplied in four versions: G.46-1 (two-seater; Alfa 
Romeo 115-1 bis engine, 205 h.p.), G.46-2 (single- 
seater -2A or two-seater -2B; de Havilland “Gipsy 
Queen 30” of 250 h.p.), G.46-3 (single-seater -3A or 


of 205 h.p.) Span 34 ft. 2 in., wing area 172 sq.ft., 
gross weight 2980 Ibs. (single seater) or 3060 Ibs. 
(two-seater), max. speed 194 m.p.h. 


FIAT G. 80 


Two-seater jet trainer fitted with a de Havilland 
“Goblin 35’’ (3500 Ibs. thrust) or a Rolls-Royce 
“Nene’’ (5000 Ibs. thrust). Prototype under 
construction. Span 36 ft. 1 in., wing area 269 sq. 
ft., gross weight (11,000 Ibs.), max. speed (theore- 
tical) 547 or 572 m.p.h. according to engine. 


FIAT G. 59 


Trainer (fighter and acrobatic), two-seater 
(59B) or single-seater (59A), all-metal, with 
retractable undercarriage; 1600 h.p. Rolls-Royce 
“Merlin” engine; training armament. Span 38 ft. 
11 in., wing area 227 sq.ft., gross weight 7360 Ibs. 
max. speed 373 m.p.h. 


MACCHI M.B. 308 


Two-seater touring aircraft, wooden construc- 
tion with fixed undercarriage (wheels or floats). - 
Engine C.N.A. D.4, 60 h.p. or Continental, 85 
or 90 h.p. Span 32 ft. 10 in., wing area 148 sq.ft., 
gross weight 1430 lbs. or 1520 Ibs. (with floats), 
max. speed approx. 124 m.p.h. 


MACCHI M.B. 320 


Light, multi-purpose twin-engined aircraft, 
wooden construction, with retactable under- 
carriage; complete equipment (radio, air con- 
ditioning, etc.). Engines Continental E-185, 
185 h.p. Span 42 ft. 8 in., wing area 227 sq.ft., 
gross weight 4960 Ibs., max. speed 200 m.p.h. 


PIAGGIO P. 148 


Two-seater trainer with seats side-by-side, all- 
metal, development of which was completed only 
in September 1950. Fixed undercarriage, 190 
h.p. Lycoming engine. Characteristics and per- 
formance not yet known; max. speed in the 
region of 149 m.p.h. 


PIAGGIO P. 136 


Twin-engined touring or feeder amphibian, 
all-metal with retractable undercarriage. 180 to 
250 h.p. engines, generally two Franklins of 
215 h.p.; pusher propellers. Span 44 ft. 3 in., 
wing area 258 sq.ft. gross weight 5400 Ibs., 
max. speed 172 m.p.h. 


S.A.1.—AMBROSINI S. 1001 ““GRIFO”’ 


Four-seater w@oden touring aircraft with 
fixed undercarriage; a two-seater trainer (land- 
plane and seaplane) has been derived from it. 
Engine 145 h.p. Alfa Romeo. Span 32 ft. 6 in., r 
wing area 164 sq.ft., gross weight 2335 Ibs. 
max. speed 149 m.p.h. 


S.A.1.—AMBROSINI S. 7 


Single or two-seater wooden trainer, with 
retractable undercarriage. Engine Alfa Romeo 
115 of 225 h.p. The single-seater version can 
be fitted with training armament. Span 28 ft. 
7 in., wing area 138 sq.ft., gross weight 3035 lbs., 
max. speed 227 m.p.h. 





two-seater -3B; Alfa Romeo 115-Iter, 225 h.p.) nati . 
and G.46-4 (two-seater; de Havilland “Gipsy Queen 2” ‘ ~ 
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BY LIEUT. COL, 


How to create and operate an air force capable of ensuring the defence of 
French skies, supporting the ground units, mounting guard over the overseas 
territories and also intervening on behalf of allied States, in the present uncertain 
state of technical development in the country and with credits three times smaller 
than those allotted to the Royal Air Force and twenty times less than the sums 
devoted by the United States to her Air Force? That is France’s problem at 
the present day. 

How, working on such a modest scale, to make good the time lost during a 
war which tremendously accelerated the development of the Allied air arm but 
froze all progress and sapped at the economic and industrial roots of such an arm 
in France? 

Put thus, the problem seems incapable of solution, if we reason along the lines 
of past experience. If there is a solution, it is not a purely French one but also 
an inter-Allied one: French in that the share of funds traditionally allotted to the 
air force must be increased, inter-Allied in that by joint planning the tasks allocated 
to the French units can be reduced in number and technical assistance can be 
given. 


THE DEBIT SIDE 


On the debit side of this new planning we must enter the effects of two con- 
comitant but diametrically opposed attitudes. When in 1945 and 1946, air staff 
and designers were drawing up plans to provide the country with a powerful air 
arm, neither the technical knowledge nor the financial resources were available. 
At the very moment when aircraft designs on these ambitious lines were being 
worked out, resources were dwindling and funds being pared down to the minimum. 
Thus if the programme launched in 1946 had been technically realisable, the country 
would perhaps have had a well-balanced air force—that is today comprising 
approximately all the branches of such a force with the exception of heavy and 
very heavy bombers—but would not have had more than an embryo of each branch 
and consequently the shadow of an air power. This was in effect a return to 
pre-1939 outlooks, without allowing for the fact that such ideas had not been 
without their effect on the outcome of the first phase of the war and without 
realising that, while the country as a whole was rising from its ruins and approach- 
ing the level reached in 1938, aviation on the other hand had grown out of all 
recognition not only in efficiency but also in complexity and in cost. 

If it had been possible of realisation, the production plan launched in 1946 
would have given France less than a thousand aircraft representing nearly 200,000 
million francs in production credits. At the rate at which funds were allocated to 
aircraft construction under the various budgets, this programme would have had 
to be spread over eight to ten years, and would ultimately have produced a front- 
line strength (Air Force and naval air service) of less than 400 aircraft of eight or 
nine different classes. Moreover no night fighters, tactical reconnaissance aircraft, 
medium transports or light tactical aircraft were provided for. There would 
therefore have been chinks in the armour, especially as, at that time, no plans had 
been made to provide the ground control and radar detection equipment without 
which none of the aircraft constructed could have operated. 

Whereas, from the technical point of view, the 1946 programme enabled designers 
to begin working on the difficult problems entailed in the production of high 
performance aircraft, on the other hand, from the point of view of the air forces, 
it meant that the substitution of French equipment for the aircraft supplied by the 
Allies during and after the war was postponed by at least three years. Moreover, 
adoption of the policy of construction under licence was also retarded. The 
aircraft which are going into service this year and which will be ready for delivery 
to squadrons during the next few years were designed in 1947 and 1948. Thus 
in practice there was a hiatus of ten years between 1938 and 1948, where militarily 
efficient French air equipment is concerned. First of all the war, and then its 
technical, financial and even intellectual consequences caused a gap of almost 
a decade in experimentation with French military material. 


NEW CONDITIONS IN MILITARY AVIATION 


Developments in the international situation and in particular the pacts to which 
France has subscribed, while not exactly providing a solution to the French mili- 
tary aviation problem, have at least made it possible to sketch the composition of 
the essential forces which can be established within the national framework. If 
we disregard the auxiliary branches of the air arm and consider only the three 
principal categories, medium and heavy bombers, light and medium tactical units 
and interceptor fighters, we are forced to admit that France’s geographical position 
demands that she should provide herself with at least the two latter categories of 
units. A Continental power, she shared with Germany and Russia in 1940, 
and still shares with Russia today, the heavy burden of having to support her 
ground forces in battle. She must therefore deny her air space to the enemy and 
at the same time extend her own air activity above and beyond her ground units. 
Whereas the former of these tasks has been generally recognized and there has 
even been a tendency to sacrifice everything to tt, the latter was purposely neglected, 
both in 1938 and in 1946. The air-ground combination was unpalatable to those 
people who were obsessed with the idea of an entirely independent air force 
sufficient unto itself. This attitude, which is indefensible today even on the 
American scale and moreover has been condemned by the events in Korea, pre- 
vailed long enough to prevent suitable flying equipment from being designed in 
France. Yet it is France, of the three great Allies, who since she is geographically 
attached to the Continent and is without the protection of a water barrier, ought 
to have developed this branch of the air arm. 

It is quite obvious that France’s national resources are not, alone, capable of 
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redressing the situation in the present conditions, especially when we remember 
that, being a “Continental power” and not a “sea power,” she must first and 
foremost provide strong ground forces. 

For this reason the only rational solution to the French aviation problem was 
the organization of an “integrated force,” since this permits of specialization in a 
limited number of classes of aircraft and implies that assistance will be given in 
organizing and equipping French air units. However, it means that a completely 
new idea must be accepted. Instead of each country setting up, as in the past, 
national air forces forming a homogeneous whole, instead of having a multiplicity 
of separate air forces all inevitably embryonic in their various branches, we must 
build up an integrated body composed of national forces which complement each 
other, each country doing its utmost in the one or more branches of the arm in 
which it can make the greatest contribution by reason of its resources or talents. 
Although such a solution is supported by inter-Allied agreements and dictated by 
the country’s present financial and technical position, it is still not universally 
accepted, so persistent is the memory of “balanced” air forces, and so little is the 
price of air power understood. 


AIMS AND INSTRUMENTS OF THE FRENCH AIR FORCE 


The first task is the maintenance of an air power which would contribute more 
to the development of the overseas territories than to their defence. This is 
undertaken by light units, equipped with twin-engined aircraft of low weight 
(6 to 7 tons), capable of executing small transport missions and based on a ground 
organization which is still rudimentary. At one time equipped with Avro “Ansons” 
and NC-701 “Martinets,” the overseas squadrons are now being supplied with 
twin-engined Dassault MD.315’s capable of carrying 1760 Ibs. over distances of 
750 miles at a speed of 185 m.p.h. These aircraft are completely satisfactory for 
the purpose. 

The second of the tasks allotted the French air forces, i.e. participation in the 
common defence of Western Europe, naturally absorbs the major part of the 
nation’s resources. 

At home the air defence of the territory is in the hands of interceptor fighter 
units at present equipped with de Havilland “Vampire 5’s,” which are to be rein- 
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The Dassault MD 315 “Flamand” light transport is succeeding the Avro ‘Anson’ 
and NC 701 ‘“Martinet’”’ in the colonial air units. 





De Havilland ‘*Vampire 5” fighters built under licence by SNCASE are going into 


squadron service. 
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One @f the two direct successors of the ‘‘Vampire 5’ will be the Dassault MD 450 
“Ouragan” (the other : ‘‘Nene’’-powered ‘‘Vampire 53’'). The “Ouragan”’ will in turn 
be followed by the Dassault MD 452 ‘‘Mystére”’ fighter. 


Five hundred Republic F-84E ‘“Thunderjets’’ will be delivered to the French Air 
Force’s tactical units by the Americans. 
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forced early next year by “Vampire 53 Nenes” and MD 450 “Ouragans.” 
end of the year five squadrons will be on jets. 

The “Ouragan” will be followed by the “Mystére.” Derived from the former, with 
a new wing section, a more marked sweep and a jet engine with a thrust of 6160 Ibs. 
instead of the 5000 Ibs. of the “Nene,” the MD.452 has a performance in the 
neighbourhood of that of the North American F-86 “Sabre.” It constitutes the 
French answer to the new British interceptor programme. Its tests have been 
successful enough to permit of some twenty flights in one month. Keeping pace 
with the accelerated pace of the designer, the technical services have already ordered 
the necessary drawings for quantity production. Parallel to this new airframe, 
Hispano and SNECMA have received orders for quantity production of the “Tay” 
and the “ATAR.” Thus by cutting down by several months the time taken to 
produce prototypes and to launch the corresponding series, everything possible 
is being done to make good the delay caused by a late start. 

At the same time the necessary ground organization is being provided. The 
approval of the French five-year air plan and the provision of the funds required 
for the construction of new air bases have increased more than tenfold the financial 
resources of the ground services. Radar cover for the Metropolitan territory is 
also being organized, the north-eastern region being treated with first priority. 

The light tactical units will be equipped with over 500 F-84E “Thunderjets,” 
supplied to the French Air Force under the Mutual Defence Assistance Programme. 
On May 18th last the 3rd fighter Squadron, having exchanged its “Vampires” for 
F-84Es, paraded at Reims with its new equipment. The immediate aircraft 
problem having been solved by Allied aid, French design offices are now working 
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North American T-6 ‘“‘Texan” basic trainer. 





Morane-Saulnier MS 472 basic trainer. 





NC 701 twin-engined trainer and liaison aircraft. 


The Nord 1100 light liaison aircraft. Twin-engined Dassault MD 315 are also used for 
liaison duties. 
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on the tactical aircraft of tomorrow. Based on their 960 model, which was 
originally designed for the naval air service, Bréguet have developed a ground 
attack aircraft of a particularly successful design, since, being fitted with both an 
Armstrong-Siddeley “Mamba” propeller turbine and a “Nene” jet, it combines the 
advantages of both power plants by using the one for range and the other for speed. 

The SNCASE (with its “Grognard”—two “Tay” jet engines) and the SNCASO 
(with new designs now being worked out) could supply prototypes of medium 
tactical aircraft with high performance to supplement the “Thunderjets” over a 
greater range and with increased destructive power. 

Within the limits laid down in the inter-Allied plan the reconnaissance and 
night fighter units are to be re-equipped with modern aircraft. In addition to the 
reconnaissance version of the “Thunderjet,” there are to be the series versions 
of the “Ouragan” and the “Mystére” which are specially built for reconnaissance 
and night fighting. 

Ignoring strategic transports for the time being and concentrating its resources 
on the 10 to 12 ton freighter, the French Air Force will find itself in possession of 
a large fleet of old Junkers Ju 52s, Douglas C-47s and of Fairchild C-119s. The 
Nord 2501, built according to,a} programme launched in 1947, is to replace the 
C-47s and to a certain extent the Junkers. One hundred and sixty Nord 2501s 
are to be built, and a preliminary series has already been started... The Nord 
2501 resembles the American Fairchild C-82 “Packet.” It carries 4!4 tons of 
useful load over 1550 miles at a speed of 210 m.p.h. Americans who examined it 
at Pau have dubbed it the “Better Packet,” which is a definite compliment. Later 
it is possible that the astonishing performance of the cargo aircraft designed by 
Hurel will be utilized in the machine destined to replace the Junkers. The well- 
known endurance and robustness of the latter aircraft compensate amply for 
its age on the missions with which it is entrusted. 

Training of the specialized personnel required to fly and maintain the operational 
and transport equipment is carried out at Air Force schools and, at the moment, 
on the other side of the Atlantic. The rapid increase in the number of units has 
necessitated a tremendous increase in trained personnel which could not have been 
provided without a temporary extension of the existing schools with the consequent 
cost in men and material. Thus the plan to carry out training in America, in 
addition to the advantages it offers from the technical and even the human points 
of view, has made it possible to meet the suddenly increased demands without 
excessive dislocation. 

The exigencies of the rearmament programme have led to a considerable increase 
in civilian instruction. Last year the number of young civil pilots licenced increased 
by 600%, and in 1951 will reach 20 times the figure recorded in 1949. Because 
of the assistance granted by schools across the Atlantic, the number of military 
licences awarded in France and in North Africa has been no more than doubled. 
For the other branches (radio operators, radio navigators, instructors, etc.) the 
number of men trained will also be doubled, or in certain categories of personnel 
trebled in 1951. The organization envisaged aims at continuing at this rate until 
1953, by which time the figures obtained should be 5 to 10 times higher than those 
for 1948. 

Last year, finally, a new.air engineers’ corps was created, with two battalions 
and anti-aircraft artillery to defend the ground organization, greatly improved 
by the construction of new airfields with long runways. 


* 


These circumstances and the hopes they raise are not based entirely on the 
increase in the credits allotted to the air force under the French rearmament plan. 
New methods are also being tried out in an effort to reconcile the apparently 
irreconcilable. 

Firstly, part of the air force has been built up with a view to its employment 
within an inter-Allied organization. As far as flying equipment is concerned, this 
system has made it possible to concentrate efforts and funds on a smaller range of 
aircraft. It has been decided, for example, that where only a small number of 
aircraft of a given category is required it would be better to obtain these from one 
of the other Allied countries rather than embark on the relatively costly job of 
designing and constructing small series of special aircraft in France. Similarly, 
since the range of missions to be undertaken has been somewhat reduced, thanks 
to the Allied contribution, it should be possible to reach a high degree of efficiency 
in the tasks entrusted to the French air force. 

However, no amount of outside aid and no reduction in the number of tasks 
to be fulfilled would suffice without a real effort on the French part. During 
the current year the active strength of the air force is being increased by nearly 
25% and a call to the reserves will enable the trained personnel to be increased 
still further. 

Parallel to the organization of air reserves, training schools have been reorganized 
on an entirely new technical basis. Having nothing but outdated equipment and 
light aircraft inherited from the Allies, the schools had at first to work under very 
difficult conditions. In 1948, for example, Meknes school had nearly 200 aircraft 
of at least ten different types, with which, because of the lack of spares and in 
spite of careful maintenance at great expense in skilled labour, it was impossible 
to train more than about 50 pupils a year. Two years later, thanks to the placing 
in service of more standardized equipment and the adoption of a rational system 
of technical maintenance the number of aircraft in service had been reduced to a 
quarter and the number of pupils trebled, with a reduction of 60% in maintenance 
personnel. Whereas in 1948 the annual employment of trainers did not exceed 
about a hundred hours, it is now 460 hours and it is reckoned that by 1953 this 
figure will have risen to 600 hours. 

The effort to increase performance is common to all air forces, but other countries 
do not always suffer to quite the same extent from the principles of strict economy 
on which the French Air Force is being built up. France has had to distinguish 
between essentials and the things of secondary importance, to use men wherever 
possible instead of machines, even to the point of demanding heavy sacrifices of 
the personnel. And it is thanks to the latter that it has been possible to arrive 
at a compromise between the demands of a force whose technical requirements 
are constantly becoming more and more costly and complex, and the resources 
the country can offer this force at the present day. The results obtained these 
last few years appear to indicate that it was not a mistake to seek such a compromise. 
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Interavia has paid me the compliment of 
asking me to do an article on the first half- 
century of Aviation for the Paris Aircraft 
Show issue. I appreciate the compliment 
highly because I am one of the very few 
people who described in print the first Paris 
Aircraft Show in December, 1908, which 
was the first aircraft show in the world, 
and as there was not much aviation before 
that I can claim to have seen most of the 
development in the past half-century. 

Leaving out the legendary aviators of 
antiquity and the middle ages, I believe that 
the first to get off the ground in a heavier- 
than-air machine was Clement Ader in a 
curious bat-like machine, a monoplane, 
with a steam engine. There is documentary 
evidence that it left the ground for the dis- 
tance of fifty metres (about 160 ft.). The 
date was October 9th, 1890, at Armain- 
villiers. The machine was under no sort 
of control and it piled up at the end of the 
flight. But it did get off the ground. He 
made another flight in October, 1897, and 
General Hirschauer, later head of the 
French Army Air Department, vouches for 
it. So there can be no doubt that France 
can claim the credit for the first heavier- 
than-air machine off the ground. 

T leave out any account of the experiments 
with gliders made by Otto Lilienthal, the 
German who was killed, Octave Chanute, 
the Frenchman who did most of his work in 
America, Herring, his assistant, who later 
built power-driven aeroplanes, and Percy 
Pilcher, an officer of the British Royal Navy, 
who was the first person to be killed in an 
aeroplane in England. They were all gliding 
vigorously round about 1890 to 1896. 

But I must mention the work of Professor 
Samuel Pierpont Langley, who began experi- 
ments in aerodynamics in 1887 and built 
a tandem monoplane in 1894 which flew as 
a model. Then he built a man-carrying 
machine which had a 50 h.p. engine with 
radial cylinders designed by C. M. Manley 
and looked exactly like our modern radial 
engines. It was tried out on October 7th, 
1903, from a houseboat on the Potomac 
River, near Washington, D.C., but the 
launching gear broke and that was the end of 
Langley’s work. 
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In 1914 the machine was reconstructed 
and strengthened, though not altered in 
design, by Glenn Curtiss who flew it off 
Lake Keuka, New York State, himself, 
and proved it to be a practicable design. 

Then, in 1903, which is near enough to 
half a century ago, the Wright Brothers, 
Orville and Wilbur, who had a little bicycle 
shop at Dayton, Ohio, and had made a 
number of gliding experiments based on the 
published experiences of Lilienthal and 
Chanute, built a biplane without a tail, 
with an elevator in front and‘a water-cooled 
four cylinder engine which they had con- 
structed themselves. It had a span of forty 
feet and weighed 700 pounds, with the pilot, 
Orville Wright, lying flat on his stomach 
on the lower plane. The engine gave 
60 h.p. and weighed 152 pounds. 

It had two chain-driven propellers running 
in opposite directions. To do this one was 
driven by crossing one chain, as leather belts 
are crossed in factories. It was one of the 
most brutal mechanical devices ever used, 
but by curious luck it never killed anybody. 

Grover Loening, himself one of the great 
air pioneers of the U.S.A., is responsible 
for the statement that this first machine 
had a third propeller below the plane to 
help lift it. So evidently the Wright brothers 
had some notion of a helicopter. But I 
never heard of that third propeller being 
used after the first machine was abandoned. 

In the meantime Archdeacon, Blériot, 
Esnault Pelterie, Captain Ferber, and others 
were experimenting in France on the lines 


Clement Ader (1841-1925), the Frenchman who gave the 


world wings. 
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indicated by Chanute. On August 22nd, 
1906, Santos Dumont, a rich young Brazilian, 
who had already built and flown small 
dirigible balloons (one round the Eiffel 
Tower) made the first motor-driven flight 
in Europe, in a curious machine shaped like 
a box-kite with an additional, small box-kite 
stuck out in front for an elevator. 

The Voisin brothers and the Farman 
brothers then proceeded to make their 
experimental biplanes get off the ground. 
And on January 13th, 1908, Henry Farman 
made the first circular flight in Europe. 

In the U.S.A. there arose the great rival 
of the much acclaimed Wright brothers, 
Glenn Curtiss. He, along with Professor 
Alexander Graham Bell, of the Edison-Bell 
telephone and phonograph, with two young 
Canadians, J.A.D. McCurdy and Baldwin, 
the latter always known as “Casey,” and 
a U.S. Army officer named Thomas 
E. Selfridge, formed the Aerial Experiment 
Association and built various experimental 
aeroplanes. The first of them to get into 
the air was flown by “Casey” Baldwin off 
the ice of Lake Keuka. It came down in 
a heap and was badly broken, but to him 
belongs the honour of being the first British 
subject to fly. 

The Wright patents, which would not 
have stood investigation in a British Court 
of Law, were bought by a group of capitalists 
in the U.S.A. who tried to monopolise 
flying. At the outbreak of World War I 
in 1914 the British Government paid a sum 
for the right to use these patents, and the 
French Government fixed it up somehow, 
and ultimately the patents expired. Robert 
Esnault Pelterie also put in patent claims 
for aeroplane controls (the joy stick) which 
would have given him another monopoly. 
But that was also got over somehow. 

One can fairly say that the first great 
impetus to flying was given by Blériot’s 
crossing the English Channel on July 25th, 
1909. His machine was the little Type XT 
monoplane with an Anzani 3-cylinder air- 
cooled engine which gave a very doubtful 
28 h.p. 

Blériot had made a fortune out of manu- 
facturing motor lamps and accessories and 
he spent it all on his aeronautical experiments. 
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Ader’s * 


Kole,” the first “heavier-than-air” aircraft to fly, left the ground at Armainvilliers Park on 9th October, 1890. 


The original drawing of this folding-wing aircraft from Clement Ader’s patent. 


He was very nearly broke when he flew the 
Channel. And if he had not got across I do not 
think that he would have survived financially. 

The great rival of Blériot was Hubert 
Latham, the French-born son of a wealthy 
Lancashire manufacturing family. In France 
he was naturally called “La Tamm,” but 
he answered either in English or French. 
He financed the designing and building of 
the Antoinette monoplane, by that great 
engineer, Levavasseur, who had _ already 
had much success in building engines for 
motor-boats. The Antoinette was, | still 
believe, the most beautiful aeroplane ever 
built. By sheer bad luck Latham fell into 
the Channel, I think through over-driving 
his engine, because he had not been warned 
in time that Blériot was starting, and so got 
away too late to catch him. 

After the crossing of the Channel came 
the world’s first Aviation Meeting at Reims 
at the end of August, 1909. Several Wright 
machines were brought over by the French 
agents of the firm in the U.S.A., Glenn 
Curtiss brought over his own biplane which 
had a Vee-8 water-cooled engine, which 
would look modern even today. And with 
it he won the Gordon-Bennett Cup, a per- 
formance which definitely gave him a fore- 
most place in the world’s aviation. 


The brothers Orville and Wilbur Wright. 








Even before 1909, attempts had been made 
by various designers to produce aeroplanes 
which would be “inherently stable.” That 
is to say, they would not fall over to one side 
and side-slip and spin and crash if the controls 
were left alone, but would recover a normal 
level automatically. The first exponent of 





The model aircraft constructed by Samuel Pierpont 
Langley, an American professor (1834-1906), which flew 
in 1896, had wings arranged one behind the other (span 
13% ft. and a steam engine. 


this idea was Igor Etrich in Austria, from 
whom Rumpler in Germany developed the 
idea. His monoplane during World War I 
was well-known as the Rumpler “Taube,” 
or “Dove.” The same idea was developed 
in England in about 1909 by José Weiss with 
gliders but not with power-driven machines. 

The development of the small single seater 
aircraft began with Blériot’s Type XI cross- 
Channel machine. In France, the Brothers 
Morane built a small single-seater monoplane 
which was in those days very fast at about 
80 m.p.h. In England, T.0.M. Sopwith 
built a very small biplane which was nick- 
named the “Tabloid” and the Bristol Company 
soon after produced another small biplane 
known as the “Bullet.” 

The first of the great British engineering 
firms to take to aviation was Vickers Ltd., 
who, after building conventional box-kites, 
built a steel-tube monoplane of the Esnault- 
Pelterie type and went on eventually to make 
twin-engined bombers of the largest size. 
But they also built a single-seater “Scout” in 
the class of the “Tabloid” and “Bullet.” 

Then a silk merchant in France, named 
Deperdussin, financed the building by Béché- 
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reau and Koolhoven of a monoplane which 
astonished the world by flying a little more 
than 120 miles in a hour at Reims in 1913. 
This was the first time in history that a human 
being had travelled at more than two miles 
per minute for an hour on end. The pilot 
was M. Prévost. 


machines had 
had rotary 
various 


All these  single-seater 
tractor-screws and almost all 
air-cooled “Gnéme” engines of 
powers from 50 h.p. up to 120 h.p. 

Parallel with these developments a number 
of firms in France, Germany and England 
were building tractor biplanes or monoplanes 
with one or two or three seats. In France 
perhaps the most famous at the time was 
the Bréguet. At the 1908 Aircraft Show 
one of the biggest machines was a vast 
rotor-plane, built by M. Louis Bréguet, but 
it was never developed. Later he turned 
to making a very original machine built of 
steel tubes covered with fabric. From that 
he came to building tractor biplanes of wood 
and wire and fabric, and during the 1914-18 
war these were the standard bombers and 
reconnaissance machines of the French 
Service d’Aviation. Blériot and Morane 
also built two-seaters, and Blériot took over 
the remains of the Deperdussin business, 
after the owner had gone to jail for fraud, 
and produced a biplane called the “Spad” 
which, both as a single-seater and a two- 
seater was one of the most effective French 
machines of the war}. 

In England a young man named Geoffrey 
de Havilland had started experimenting in 
1908. He joined the Army’s Royal Air- 
craft Factory in 1910, and by 1912 had 
~ 1 Spad stood at first for ‘‘La Société pour les Appareils 
Deperdussin”’, but later, when the founder's name could 


be conveniently forgotten, the letters stood for ‘Société 
pour Aviation et ses Dérives’’. 


Henri Farman was the first European to fly 1 km over 
a closed circuit (13th January, 1908). He won Deutsch- 
Archdeacon Prize of 50,000 gold franes (all of which and 


more he had *‘put into the business”’). 
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Léon Levavasseur. 


produced a tractor biplane called the B. E. 
which (competing hors concours) beat all 
other competitors in the Military Aeroplane 
Competition in August, 1912. A variation 
of this machine, called the B.E.2c. was built 


in thousands by sub-contractors during 
the war. 
Looking backwards a little, the first 


people to get off the ground in England were 
S. F. Cody and A.V. Roe. Which of them 
actually left the ground first is still in dispute. 
But Cody was killed when one of his own 
machines, of the tail-first type, broke in the 
air. A.V. Roe is still very much alive, and 
is now Sir Alliott Verdon-Roe. 

In Germany solid progress was being 
made quite steadily by various firms with 
reliable but heavy aircraft, mostly biplanes. 
Only a week or two before the outbreak of 
war one German pilot had flown for a few 
minutes more than twenty-four hours non- 
stop. Another German had flown to a 
height of 22,000 ft. and another, carrying a 
passenger, had flown a thousand miles in 
a straight line non-stop from Berlin to the 
frontiers of Turkey. At that moment, 
judging by these performances, the Germans 
had the best aeroplanes in the world, except 
on the score of speed. And there they 
were beaten both by the French and the 
British. 

Turning to yet another phase of aircraft 
development, the big bombers, the very 
first four-engined plane in the world was 
built in Russia in 1913-1914 by Igor Sikorsky. 
I believe about twenty of them were built 
and were used in the war. When the 
Bolshevik Revolution broke out, Sikorsky 
escaped to the United States. He found 
financial backing to set up as a manufacturer, 
and now is the Chief Engineer of United 
Aircraft Corp.’s Sikorsky helicopter division. 

About the next four-engined bomber was 
that built by Handley Page in England in 
1917, after he had already built a large 
number of two-engine bombers which did 
very fine service in that war. 
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‘“‘The most beautiful aircraft ever built.’’ The “Antoinette” 


of the gifted French designer 





Blériot’s “Channel aircraft” type XI gave the signal for the development of numerous 
miniature single-seaters throughout the world. 


This bi-plane, built in England by 


T.O.M. Sopwith, bore the nickname “Tabloid.” 


The Germans also built a number of twin- 
engined bombers called the Gotha, which did 
much heavy bombing in England and France, 
according to the reckoning of that time. But 
the damage that they did and the bombs 
that they dropped would seem comparatively 
unimportant by the standards of today. 


Air War in 1914-1918 


At the very start of World War I there was 
no real fighting in the air. The small fast 
(80 m.p.h.) single-seaters were regarded as 
scouts, not as fighters. A number of 
biplanes of the “pusher” type with the engine 
at the back had a machine-gun in the nose. 
Many Henry Farmans were rigged up in 
that way. The Vickers people in England 
built what was known as the “Vickers Gun 
*Bus,” which carried a machine-gun in the 
nose operated by the “passenger.” At the 
Aircraft Manufacturing Co. Geoffrey de 
Havilland produced the D.H.1, which was 
also a_ two-seater “pusher,” carrying a 
passenger and a gun in the nose, and the 
Royal Aircraft Factory built the F.E.2. 
of similar type. These machines were not 
intended for fighting in the air, but for 
machine-gunning troops on the ground, 
along the roads or in trenches. 

But when two-seater tractor machines, 
such as the Bréguet and the Sopwith were 
turned out with a gunner sitting behind the 
pilot, the “pushers” found that they had to 


fight in the air. And de Havilland turned 
out the D.H.2 which was a single-seater 
with a gun in the nose. It was very light 
and very fast for a “pusher,” and it did 
quite considerable execution among the 
heavier and slower German two-seaters. 

Then in 1916 came a change which alto- 
gether altered the course of war in the air. 
The Dutchman, Anthony Fokker, devised 
a gear by which a single-seater fighter could 
carry one and later two guns in front, with 
the guns firing through the revolving airscrew 
without hitting the blades. The result was 
that the German single-seaters ceased to 
be scouts and were called fighters. During 
the latter part of 1915 and practically the 
whole of 1916, they dominated the air. 
The Fokker fighter itself was frankly a 
copy of the French Morane, but not so 
well built. 

As soon as this “interrupter gear” became 
known various inventors set to work to 
beat it. By one of those curious chances 
which seemed to haunt aircraft in the war, 
one of the quite early Fokker fighters landed 
in a fog behind the French lines, so the 
French were able to copy the gear. And 
that saved them a lot of lives. In England, 
beside mechanically operated gears, a hydrau- 
lic gear was invented by a Rumanian named 
Constatinescu which, instead of interrupting 
the firing of the gun so that the bullet missed 
the blade, fired the gun by a punch of the 


The “Gotha G-II,”’ the German bomber of World War I, whose raids caused heavy damage by standards of the time. 
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hydraulic gear so that the bullet went out 
between the blades. The argument about 
which was best went on till the end of the 
war and after. 

But the first successful reply to the Fokker 
fighter was the Sopwith two-seater tractor 
biplane known as the “114-Strutter”*. This 
was the first machine in the war to carry a 
passenger in a gun-pit close up against the 
back of the pilot. The gun was mounted 
on a ring with a simple gear by which it 
could be moved up and down. The gunner 
stood in the middle of the ring and swung 
the gun and the ring round so that he had 
a complete field of fire upwards over the 
tail and down over each side, and to a 
certain extent forwards and upwards over 
the top of the plane. Altogether he covered 
about three-quarters of a sphere. 

This came as a horrible surprise to the 
German fighter pilots who, seeing what 
looked like an ordinary innocent two- 
seater tractor reconnaissance machine which 
carried no armament and merely had a‘pilot 


2? So called because when viewed from the front it 
seemed to have, on each side of the fuselage, one strut 
from the upper to the lower plane near the wing-tip, 
and a half-length strut from the upper plane to the top 
longeron of the fuselage, to make a centre-section. 


Air transport after World War II. 
Albuquerque (USA). 


Air transport in 1925; four-engined Farman “Jabiru” of the DDL. 


A TWA “Constellation” 








And elegance!... cabin of the Farman “Jabiru.’ 
behind and observer in front, used to come 
charging up to the tail of the machine to 
shoot it down, only to be met by a blast of 
machine-gun fire over the tail. 

The very first of these “114-Strutters” 
were built for the British Navy, whose Royal 
Naval Air Service were carrying on a private 
war of their own from a couple of aero- 
dromes near Dunkirk, from which they 
used to go and harass the Germans in Bel- 
gium for a radius of about forty or fifty 
miles around. The Lords of the Admiralty 
did not believe in aviation in those days, so 
the R.N.A.S. had to work hard for its living. 

When the- Battle of the Somme began in 
1915 (which was when the first tanks in the 
world went into action, a year too soon, and 
gave the whole game away instead of waiting 
for a real surprise), the R.N.A.S. had enough 
Sopwith “114-Strutters” and fighters, with 
whole squadrons of perfectly trained pilots 
with war experience, which they lent to 
the Royal Flying Corps and _ practically 
saved the British Army. 

The fighting line of the French Army was 
practically stabilized from the Swiss frontier 
up to Verdun and across by Reims to Noyon, 
and from aerodromes behind that line the 
French Service d’Aviation fought steadily. 


about to take off from 
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Lounge of a UAL “Stratocruiser.” 
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The first serious effort to use aeroplanes 
as a really destructive weapon was when 
the R.N.A.S. acquired a number of Handley 
Page two-engined bombers which were 
officiafy known as the 0/400. These were 
able to carry quite a considerable weight of 
bombs, up to some thousands of pounds, 
with petrol for a short journey. The great 
ambition of the R.N.A.S. at Dunkirk was 
to bomb the lock-gates of the Zeebrugge 
Canal from which submarines, passing along 
the Canal, used to issue forth to the North 
Sea. But unfortunately the R.N.A.S. was 
under the Command of Dover Patrol, the 
regular Naval Force which was supposed to 
keep the Straits of Dover clear of enemy 
submarines and command the English Chan- 
nel and the North Sea to some distance on 
each side. And Dover Patrol wanted the 
lock-gates at Zeebrugge as the target for 
its Monitors. Unfortunately, the Germans 
built the Tirpitz Battery on the Belgian 
coast which far out-ranged the guns on the 
Monitors, so they could never get near 
enough to have a shot at the gates. But the 
R.N.A.S. were still forbidden to bomb them. 

By 1917 or so the Germans had developed 
photographic biplanes which went up very 
high over German-occupied territory and 
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used to glide down noiselessly with the engine 
shut off to the target which they wanted to 
photograph. 

Certain of the British fighter-pilots (notab- 
ly J. B. McCudden, V.C.) thereupon trained 
themselves to sit up at twenty-four thousand 
feet or more, without oxygen, and wait 
till one of these high-flying German photo- 
graphers came along. Then they used to 
pounce on him and the Germans got no 
more photographs from that artist. 

Early in 1918 General Trenchard, who had 
commanded the Royal Flying Corps in 
France, was appointed to create the Inde- 
pendent Air Force, which was not to be 
under the command of any other service. 
It was stationed in the East of France, with 
Headquarters at Luxeuil, with the intention 
of bombing the Western German cities which 
were busy building armaments. And _ in 
this it was quite considerably successful. 

A curious and interesting fact must be 
recorded here. Although various firms in 
the United States tried to design and build 
aeroplanes, none of them was _ successful, 
with the exception of Glenn Curtiss. He 
built vast quantities of little two-seater 
tractor biplanes, with a very simple Vee-8 
water-cooled engine of his own make. The 
engine was known as the OX and the machine 
was known as the Curtiss “Jenny.” These 
were used purely for training in the States 
and in Canada, and in England, and some in 
France. 

When the U.S.A. came into the war in 
1917 they had no real Air Service. English 
and French machines were sent to the States 
and in a wonderfully short time a large 
number of U.S.A. pilots came to Europe. 
They had been preceded by volunteers from 
the U.S.A. who had already distinguished 
themselves in the British and French Services. 
These war-trained pilots were transferred 
to the U.S. Air Service, and put in command 
of various stations and units. The French 
aircraft trade, which was highly organized 
and very efficient by 1917, supplied the 
bulk of the aeroplanes which were used by 
U.S. aviators. Also large numbers of aero- 
planes of British design were built in the 
U.S.A. and shipped to France. But the 
extraordinary fact remained that right up 
to the end of the war not one aeroplane of 
U.S. design ever crossed the fighting line. 
So that although the U.S.A. can rightly 

claim that the first real flying in the world 
was done in the U.S.A., the fact remains 
that substantial flying in the U.S.A. began 
in 1919. But, with true American energy 
and enterprise, the citizens of the U.S.A. 
certainly made up for lost time. 

In the great Battle of the Argonne in 1918, 
in which U.S.A. troops won a great victory, 
the biggest air force yet employed in war, 
made up of units of all the Allies, was 
commanded and led in person by General 
“Bill” Mitchell of the U.S. Army. 


VOLUME VI — No. 6, 1951 





ten 5 


> -_ : fe 


The Hitler War : British crews tramping through the mud on their airstrip with ammunition belts for ‘‘Typhoon”’ 


fighter-bombers. 


The Coming of Air Transport 

Naturally as soon as fighting stopped, 
manufacturers and designers of aircraft 
all over the world began to think about Civil 
Air Transport. At first a great deal of 
flying was done in ordinary open war 
machines, especially in transporting politi- 
cians between London and Paris. By a 
curious will of fate, none of them caught 
cold and died or even crashed on the way. 
The world might have been a different place 
if some of them had. 

But designers soon began to think of real 
Civil aeroplanes with cabins. So far back 
as the English Military Trials in 1912, 
A.V. Roe & Co. had built a totally enclosed 
aeroplane in which Humphrey Roe, A. V. 
Roe’s elder brother, who managed and 
financed the business of the firm, took up 


his typewriter and typed the first letter ever 
done in the air. Etrich in Austria produced 
a totally enclosed machine at much about 
the same time. But seeing out of either of 
them was difficult. We had not then 
arrived at the tough transparent plastic 
material of today. 

I think that definitely the first proper 
passenger machine was a_ single-engined 
biplane designed by Frits Koolhoven, who, 
after designing a number of valuable aero- 
planes for Armstrong-Whitworth’s of New- 
castle-upon-Tyne before and during the 
war, had come to a firm in the South. This 
machine had a cabin with four seats between 
the upper and lower planes and the pilot 
sat behind the cabin on top of the fuselage, 
rather like the driver of the old-fashioned 


Boeing B-17 ‘Flying Fortress” of the USAAF over the West 


German parachutists in Crete. 
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hansom cab. When Koolhoven showed 
me the drawing of it I pointed out that if 
it had a crash, the passengers would be killed 
and only the pilot would survive. “Then,” 
said Koolhoven, “I shall have an intelligent 
explanation of why the accident happened.” 
Unfortunately the owner of the firm shut 
it down and the machine never went into 
production. But a variety of other. aircraft 
makers in France and England and the 
U.S.A. and ultimately in Germany, made 
aeroplanes on much the same lines. Also 
some of them put the pilot right up in front 
just behind the engine, with the cabin behind 
him. The argument was used seriously that 
sitting in front he would have a better view 
of what he was doing. But less seriously, 
the popular idea was that if he had a crash 
he would be the first to take it. 

Naturally the makers of twin-engined 
machines quickly saw the possibility of 
building a comfortable cabin in the middle 
with an engine on each side of it. And 
from that developed the various types of 
passenger machines. From two _ engines, 
the designers proceeded to three engines, 
by putting one engine in front of the cabin. 
And from three engines they progressed to 
having four, two on each side of the cabin. 
Still, a number of remarkable flights were 
made with single-engined aeroplanes. A 
French civilian firm started a line from Paris 
to Bucharest—the pilots of which flew 
habitually through the Iron Gates of the 





Danube with the cliffs towering hundreds 
of feet above them. 

Another great French enterprise, which 
called for heroism of a kind that has never 
been surpassed in peace or war, was the 
founding and organizing of the Aéropostale 
line by M. Latécoére of Toulouse. He 
started with the ambition to carry mails to 
South America, by first running down to 
West Africa. By stages he got his line 
organized from Toulouse over the Pyrenees, 
down the East Coast of Spain, across the 
Straits of Gibraltar and down the West 
Coast of Africa across the dreadful Rio de 
Oro Desert to Port Louis and Dakar. 
Thence the mails were taken by fast but very 
perilous steam-boats to Port Natal in Brazil, 
and thence he organized an air line down 
the East coast of South America to Rio de 
Janeiro, Buenos Aires and eventually over 
the Andes to Chile. 

The story of that enterprise, in a book 
called “La Ligne,” has always appealed to 
me as the greatest history of heroism in 
aeronautical literature. Eventually Aéro- 
postale and several other carriers were 
merged into Air France. 

In most other countries commercial air 
transportation developed in a similar manner. 
Several air lines were started as private 
ventures but later amalgamated, mostly 
under Goverriment pressure. In England, 
a number of companies were merged to 
form Imperial Airways, which just before 





Today : Vickers ‘‘Viscount 700” ; 


De Havilland “Comet. 
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nationalized. 


the outbreak of war was 
Today there are two nationalized Corpora- 
tions, British Overseas Airways Corp. and 
British European Airways Corp. In Holland 
Albert Plesman started K.L.M. Royal Dutch 
Airlines thirty years ago which today oper- 
ates to most parts of the world, a wonder- 
fully fine effort for a small country. In 
Germany several companies were amalga- 
mated into the Deutsche Lufthansa, which 
operated a wide network of routes until the 
outbreak of war. 

In the United States, as in Europe, a vast 
number of little air lines were started as 
private ventures, but after some years of 
struggles and intrigues and cut-throat com- 
petition, Pan-American Airways emerged 
as the most powerful of the lot, under the 
astute and ruthless management of Juan 
Trippe. He and his line have not been 
nationalized, and they are today certainly 
the greatest examples of private enterprise 
in air transport. 

Canada’s air transport is represented by 
Trans Canada Airways, or T.C.A., which 
is a Government-owned affair, and Canadian 
Pacific Airlines (C.P.A.), which grew out 
of the privately owned Canadian Pacific 
Railway. In Australia there is much rivalry 
between Qantas Empire Airways, which 
has grown out of Queensland and Northern 
Territories Air Services, started by Hudson 
Fysh in 1920, which is allied with Australian 
National Airways (A.N.A.), run by Ivan 
Holyman, which in spite of its name is a 
private enterprise. The Union of South Africa 
runs its own Government-owned lines all 
over the Union. 

Up to the outbreak of war in 1939, Poland, 
Czechoslovakia, Rumania, Yugoslavia, Aus- 
tria and Hungary were all running quite 
reasonably good Air Lines. Now they are 
behind the Iron Curtain and there is nothing 
to be said about them. 

Each South American Republic likewise 
has an air line of its own, in which Juan 
Trippe and Pan-American are generally 
interested. 


The Hitler War 


The war 1939-1945, or World War II, 
or the Hitler War, whichever you like to 
call it, is so recent that probably all readers 
can supply most of the history of it from 
memory. Our friends of Jnteravia are to be 
congratulated, along with all the other 
inhabitants of beautiful Switzerland, on 
having escaped the horrors of war. I 
happened to mention this good fortune to 
a German friend of mine who had fought 
in both the Kaiser’s War and the Hitler War. 
He laughed and said, “We, of the Luftwaffe, 
used to be told, when Hitler was at the height 
of his power, that he said, ‘I have now taken 
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the milk of Europe, and when I am ready | 
will take the cream, which is Switzerland’.” 
I commend the thought to all good Swiss 
citizens. 

The first move in the air war was the 
crushing of Poland by overwhelming air 
power. To say that Great Britain and 
France went into the war for the sake of 
Poland is sheer hypocrisy. They went in 
because Hitler was a menace to Europe. 

The next move was the crushing of France 
by German air power and armoured fighting 
vehicles. Unhappy France practically had 
no Air Force at all. The first check the 
Luftwaffe had was in the Battle of Britain 
in August and September, 1940. From then 
until 1942, when the United States were 
forced into the war by Japanese aggression 
at Pearl Harbour, the British Air Force 
kept the German Army and Navy and 
Luftwaffe at bay. 

In spite of their numbers the Russians gave 
the German Army and Luftwaffe little 
trouble. The fact that the Army, with the 


Luftwaffe ploughing a way in front of it, 
reached almost to Petrograd and Moscow 
and to the Caucasus Mountains shows what 
would have happened but for the Allied 
assault in the West. When the U.S. Army 
Air Corps, now the U.S. Air Force, began 
to arrive in Europe and in 1943 got to work 
with heavy bombing and adequate long- 
range air cover for the bombers, the state of 
affairs began to alter. 

Consistent bombing, day and night, so 
smashed Germany’s manufacturing potential 
that the Army and the Luftwaffe were 
eventually paralysed. 


Today 


The British de Havilland “Comet,” the 
world’s only jet propelled long-range air- 
liner, and the Vickers “Viscount” turbo- 
prop medium-stage airliner point the way 
to things to come. 

In the United States, too, vast quantities 
of money are being spent on developing 
gas turbine-powered aircraft, and in France 





very considerable progress is being shown. 
In fact, French progress, considering that 
France was debarred from any development 
during the German occupation for more 
than five years, is quite remarkable. 

The thoughts of Air Force Chiefs are 
mainly turning towards anti-submarine 
devices, in expectation that in any new war 
vast numbers of Russian submarines will 
issue from the Baltic and around Norway 
into the Atlantic, and into the Pacific from 
Siberia and China. But those are matters 
of the moment and not strictly of the first 
half-century of this history. We can well 
discuss them at a later time. 

I have not discussed, either, the progress 
of aircraft engines from Blériot’s 28 h.p. 
three-cylinder fan-shaped air-cooled Anzani 
to the 28-cylinder four-row radial air- 
cooled Pratt & Whitney “Wasp Major” of 
3,500 h.p., or all the giant gas turbine engines 
of today. That would take as much space 
as I have used in sketching the development 
of aeroplanes. 


Thoughts on the Paris Aircraft Show 


In the Spring one’s fancy lightly turns to thoughts 
of—love? Love in the aviation world belongs to 
that season of the year when QBI conditions are 
universal and we and the birds have our feet firmly 
on the ground. This Spring aviateurs are thinking 
of the Paris Aircraft Show. We do not consider 
the Paris of the poets and the writers; we dream not 
of seeing the chestnuts in bloom or the fountains 
sparkling in the Place de la Concorde, but of dragging 
tired legs along the aisles of the Grand Palais, of 
peering into the constricted cockpits of designers’ 
little hopes, of being swallowed into the whale-like 
jaws of freighters, and of meeting acquaintances 
whom we had to greet at Farnborough S.B.A.C. 
Show last autumn and whom we rather hoped never 
to see again. 

It is a sign of our madness that we actually enjoy 
these tortures. We love twisting our tongues in an 
endeavour, nearly always vain, to make ourselves 
understood in strange languages. We delight in 
racing off to outlying airports to face almost certain 
death in new “projects.” We find the infusions 
served us by the “back-room boys” intoxicatingly 
intriguing, after which we can take up curious positions 
in strange new shapes of chairs without discomfort. 

Our enthusiasm is so great that we know that 
each new Exhibition is going to be even better than 
the last. 

We believe, for instance, that when that immaculate 
representative of a reputable company writes our 
names and addresses in his little book he really will 
send off the photographs which he has so willingly 
promised us but of which, at the moment, there is 
an unaccountable shortage. It is perhaps worth 
recording here the strange fact that all literature and 
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photographs ordered at air shows gets stolen or 
otherwise loses its way between sender and recipient. 
Some serious research is required on this problem. 

We believe that every manufacturer will have 
available in a brochure the operating costs of his 
proud product and that he will not, as in the past, 
tell us that such figures are at present being assessed 
and will be available in July. We want them imme- 
diately. 

We believe that we will not again be regarded as 
a spy in the pay of a foreign power when we ask 
whether a certain 60 h.p. engine is now in quantity 
production. 

We believe that the gentlemen on that Eastern 
European stand will not curl up like hedgehogs at 
our approach and that they will not affect an un- 
comprehending air towards any other language than 
one of the Slav group. It is appreciated that they 
are eligible for liquidation through contact with 
Westerners but, since they have gone West of their 
own accord we think it pointless of them to maintain 
a deathly silence. 

We believe that when we prepare to photograph 
a famous pioneer he will not swear in our face and 
pull his hat over his eyes. 

We believe, oh yes we do, that a certain Southern 
European stand will be fully furnished at the beginning 
of the Show—that it will exhibit not only carpets, 
flowers and descriptive panels but aeroplanes as well. 

We have hopes as well as beliefs. We hope that 
the Americans will show some of the aircraft which 
they are supplying for the defence of Europe. We 
long, for instance, to see a... Curtiss “Helldiver”! 

We hope that the British exhibitors will have 
overcome their national tendency of regarding all 
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visitors to the Show as damned foreigners. We hope 
that they will recognise that even the man with the 
peculiar hat may be ready and willing to place an 
order for seventy-four air-liners to be paid for in 
golden guineas. His inclination towards sheep- 
skin upholstery and a cage for humming-birds may 
indicate a certain eccentricity but is surely worth 
encouragement at the price he is willing to pay. 
Also he should not be considered frivolous in insist- 
ing on delivery not later than 1958. 

We hope that all pressurized aircraft will have 
been fitted with sliding doors so that it will no longer 
be possible, when the door lock fails, for us to be 
blown out and deposited on top of the nearest 
estaminet. 

We hope, too, that the airliners will be demons- 
trated at their loaded weights so that, when they 
perform those dramatic single-engine take-offs 
without JATO, we can see for ourselves that they 
will not roll up in a ball at the end of the run-way. 

We also hope that the light aeroplanes could 
perform with safety, in the hands of the private owner, 
those fantastically short take-offs and extraordinary 
gyrations they execute with the test-pilots at the 
controls. 

We hope that this year the telephone by the lift 
will have been enclosed so that one will be able to 
carry on an intelligent conversation unaccompanied 
by shouts and hammer blows and that the lift itself 
will be kaput. 

But what we hope most is to find that the gentle 
old lady, who has attended to us all so fanatically 
every other year, will have finished the knitting of 
that long grey sock. 

To Paris, then, let us fly. 
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The History of Flying in Postage Stamps 


BY W. H. WOLFF, MAASTRICHT 


sens stamps are by no means mere receipts for mail charges 
duly paid. The great majority of them bear not only an indication 
of value and generally (except in the case of Great Britain) of their 
country of origin, but also a picture. 

These pictures reflect the whole history of mankind... A stamp 
album, which has always seemed a bit dull and of a purely material 
value, can be transformed into a veritable “encyclopedia,” alive, 
interesting and instructive, simply by arranging the stamps according 
to the subject of their pictures rather than their country of origin. 

This is what we have done. And our “picture encyclopedia,” 
part of which is described below, shows how fascinating these stamp 
illustrations can be. 


1. Resignation and dreams 

For thousands of centuries man was chained to the earth. It never 
even entered his head that some day he could free himself of this bond. 

And he resigned himself to his fate. 

Much later he created gods in his own image and gave them in 
his imagination a power which he believed to be for ever beyond the 
reach of man, that of flying like the birds. [How many stamps show 
us these superhuman beings, some with wings of their own, others, 
like Hermes-Mercury (1), with winged sandals. Gods and angels, 
good and bad spirits... 

Sometimes a god changed into an eagle to carry off the beautiful 
maiden or the handsome young man he coveted (Greek stamp of 
Ganymede). 

Then there are the supernatural animals to whom the gods had 
given wings and hence the power of flight. Such are the winged bull 
(Iraqi stamp), Pegasus, so beloved of the poets (Greek and Spanish 
stamps), the ram with the Golden Fleece (2) who rescued the two 
young princes, Phryxus and Helle by flying off with them. 

There were also certain supermen who were so loved of the gods 
that they too enjoyed the power of flying through space. Thus we 
find in Aztec mythology (and on Mexican stamps) the “Eagle Knight” 
with a human face seen through the open beak as through the visor 
of a helmet... 

These flying supermen with whom the imagination of men had 
peopled mythology and... the skies, gave birth in the heart of man 
to the desire to equal them: if they can fly, why not I? 

From then on man dreamed of flying himself (3). 

The expression of this dream is found on a Greek stamp (4) showing 
Dedalus fitting out his son Icarus with immense wings made of 
birds’ feathers. To fly as do the birds was considered in legend as 
the only possible way. 

It was not until the end of the 15th century that there were any 
serious traces of a “flying machine” without feathers, that of the 
great Leonardo da Vinci (5), which later inspired the Spaniard Goya 
in his “manner of flying” about 1800 (6). But neither da Vinci nor 
Goya had the courage to put their ideas into practice... 


2. Realisation of the dream 
Lilienthal (7), who was killed towards the end of the 19th century 
in his engineless “machine,” did not live to see the real conquest of 
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the air early in the 20th century by the Wright brothers in their 
biplane (8) and Blériot in his monoplane (9)—two types of aircraft that 
were immediately to eclipse the strange contraption of Santos- 
Dumont which looked rather like a Chinese kite (10). 

And since we are talking of different types of aircraft, let us not 
forget the autogyro of La Cierva (11), the precursor of the helicopter 
which many people regard as the aerial vehicle of tomorrow to 
replace both taxi and private car. 

Leafing through a stamp album we find all the stages through 
which the aircraft has passed, from the “chicken coop” to the for- 
midable machines of today. We also see the gradual victory of the 
monoplane over the biplane. 

it was in monoplanes that two of the most outstanding feats of 
aviation were accomplished, Blériot’s flight across the Channel in 
1909 (9) and Lindbergh’s crossing of the Atlantic in 1927 (12). 

How many other stamps there are that record man’s victory over 
the air-and, alas, how many names, glorious but defeated—stamps 
which we cannot hope to reproduce here, for want of space, and 
names which for the same reason must be passed over in silence, 
Chavez, Guynemer, Mermoz and so many others. 
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3. Full flight 


There are very many postage stamps showing aircraft, sometimes 
even “the aircraft” as a symbol (some of them are built in very 
strange fashion, such as the Icelandic aircraft mounted on skis placed 
parallel to the wings!). On the other hand there are few which show 
details, apart from for example the cockpit (13—the pilot is Mermoz, 
the hero of the South Atlantic) and an engine and propeller (14). 

A Persian stamp shows an aerodrome and its runways, hangars, 
etc. (15); a Turkish stamp the air police (a female member) and a woman 
pilot (16). There are also, on other stamps, beacons, air ministries, 
repair shops and production plant, etc. Then there is that most 
important connection between aircraft in flight and the ground, the 
pilot’s microphone (17). 

The majority of the big regular air services are commemorated in 
stamps, such as Paris-Madagascar, Paris-Tonkin, Amsterdam- 
Batavia (Djakarta), the German Lufthansa network, the trans-Andes 
services in South America, etc. 

There are flights across the Alps (Switzerland), night 
(Sweden), transpolar flights (USSR) and countless others... 


flights 


4. Air Warfare 

One of the tragedies of mankind is that whatever the fertile genius 
of man creates or invents the first use it is put to (and perhaps also 
the last) is to exploit, enslave or even put to death his fellow men. 
And aviation has not escaped this tragic fate. 

Even before the War Russia issued a stamp whose subject produced 
shudders, a rain of bombs falling on a defenceless city, obviously 
American (18). There are pictures of ground defences (of so little 
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value!) with searchlight beams crossing the sky (German, Yugoslav 
and other stamps), child victims of one of these murderous raids 
(France), “Stukas” in diving flight (Germany—19), parachutists (20), 
ruins... and little white crosses as far as the eye can see. 

To complete this list of pictures representing air warfare there is 
the fly-past of American air squadrons down the Champs-Elysées, 
after the liberation of Paris (21). 


5. Balloons and airships 


The story of aerostats begins with a French stamp (22) showing 
Pilatre de Rosier, first pilot of the “Montgolfiére,” a balloon open 
at the base, which rose into the air when the air inside it was heated 
(1783). However, Brazil has commemorated a similar experiment, 
made in 1709 by B. L. de Guzmao, in two stamps. 

Also in 1783, only a few days after the ascent by the “Montgolfiére” 
there was another balloon ascent, by the first “Charliére” (23), a closed 
balloon filled with coal gas. 

In spite of the poor manoeuvrability of the (more or less) spherical 
balloon, it is still used for a variety of purposes, such as displays and 
scientific observations (frequently without crew, with the precision 
instruments on board recording automatically the data required). 

During World War I use was sometimes made for military observa- 
tion purposes of that hideous monstrosity, the kite balloon (24). 

The first really practical airships (those of the Brazilian Augusto 
Severo and, more important, those of his compatriot Santos-Dumont, 
both given the recognition they deserve in stamps issued by their 
grateful country) were already approaching the cigar shape which 
made possible the exploits of Count Zeppelin (25). 

After a number of triumphal feats (voyage to the North Pole, 
round the world, etc., not forgetting the prowess of the “Zeppelins” 
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during World War 1), the tragic accidents to the “Liberté” (France), 
R 101 (Great Britain) and “Hindenburg” (Germany) sounded the 
knell of these giants of the air. Today there are only two countries 
where they still appear to be in service, the United States and perhaps 
the USSR (26). 

The reader’s attention is drawn particularly to a Russian stamp (27) 
showing considerable details of the construction of an airship. 


6. Final word 


Lack of space limits the examples that can be given here. But 
the reader whose interest has been awakened by this rather summary 
account and who will henceforth look at postage stamps “with new 
eyes” will discover many another to illustrate our theme: “The 
History of Flying, in Postage Stamps”... 
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A quarter of a century of air transport 
progress was marked last April when United 
Air Lines, now the world’s third-largest and 
the oldest U.S. air carrier, celebrated its 
Silver Jubilee. In these twenty-five years 
U.A.L. has expanded its network of routes 
from 460 to 13,250 miles, its personnel from 
10 to 10,000, its air fleet from six single- 
engined biplanes to 128 multi-engined air- 
liners. 

U.A.L. had its start in four pioneer 
companies, Boeing Air Transport, Pacific 
Air Transport, National Air Transport and 
Varney Air Lines. It was a Varney pilot, 
Leon D. Cuddeback, who inaugurated the 
company’s operations by flying mail from 
Pasco, Wash., to Elko, Nevada, on April 6th, 
1926. National Air Transport took to the 
air on May 12th, 1926, Pacific Air Transport 
on September 15th of the same year and 
Boeing Air Transport on July Ist, 1927. 
Boeing Air Transport, a subsidiary of the 
Boeing Airplane Co., became the largest 
of them all and pioneered many advances 
—including “aircraft windows of non-shatter- 
able glass, dome lights, shaded wall lamps 
with individual switches,” stewardess service, 
etc. 

The four lines were merged to form United 
Air Lines Transport Corp. in July, 1931; 
the concern changed its name to United Air 
Lines, Inc., in December, 1943. All-metal 
Boeing 247 twin-engined low-wing mono- 
planes—the immediate ancestor of all modern 
airliners—were put into service in 1933. 
The 247 was the first twin-engined mono- 


Leon D. Cuddeback was the pilot of this single-engined 
open-cockpit biplane which on April 6th, 1926, flew the 


first mail service of Varney Air Lines between Pasco, 


Wash., and Elko, Nev. 








U.A.L.’s Silver Jubilee 





William A. Patterson, President of United Air Lines 
since 1934. 


plane with enough power to climb on only 
one engine, fully loaded. 

The fact that U.A.L.’s President, William 
A. Patterson, originally came from_ the 
banking trade may partly be responsible for 
the company’s financial prosperity. True, 
the U.A.L. incurred relatively heavy post- 
World War II losses, due to the slump 
inevitable after any major conflagration 
(losses were $3.47 million in 1947, $1.07 
million in 1948), but these were the only 
deficits United recorded in a decade (1940- 
1950). 

Patterson started his airline career in 
1929 as Assistant to the President of Boeing 
Airplane Company and became U.A.L.’s 
President in 1934, the year in which the U.S. 
Government ordered the separation of all 
interlocking aircraft manufacturing and oper- 


ating interests. Under his guidance a 


All-metal Boeing 247 low-wing monoplanes tripped off 
a revolution in the air transport industry in 1933. It 
carried ten passengers, a crew of three 2500 lbs. of cargo 
and cruised at 171 m.p.h. 
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dynamic drive to improve the safety, com- 
fort and efficiency of air travel was under- 
The programme covered partici- 
pation in aircraft development, aviation 
medicine, all-cargo operations, etc. 

Today United operates 54 Douglas DC-3s, 
23 Douglas DC-4s (9 for all-cargo), 44 


taken. 


Douglas DC-6s and 7 Boeing “Strato- 


cruisers.” It has on order 20 Douglas 
DC-6Bs, delivery of which is to start this 
month and spread out until August 1952. 
It has also ordered 30 “Convair-Liners,” 





U.A.L.s’ air-fleet of today—44 of these Douglas DC-6 
transports. Twenty DC-6Bs, an even larger version of 
the type, are on order. 


to replace the veteran DC-3s, and first 
deliveries are expected early next year. 

U.A.L.’s network includes major transcon- 
tinental trunk routes in addition to medium 
large services. It also flies from Los Angeles 
and San Francisco to Honolulu. Through 
Lineas Aereas Mexicanas S.A. (LAMSA), 
which it acquired in 1943, it operates from 
the Arizona-Texas borders to Mexico. Its 
schedules embrace 83 cities and 22 States, 
the District of Columbia, British Columbia 
(Canada), Hawaii and Mexico. Its gross 
revenue reached $104,100,000 in 1950, 
its net profit $6,430,000 ; at the end of last 
year current assets totalled $42,146,000 and 
current liabilities $29,049,000. 

U.A.L. today finds itself a full-grown young 
man of 25 who is making the best of his 
life—even though not under direct state- 
control. Already the men in Wall Street 
are predicting that despite higher expenses 
in 1951 United will report greater earnings 
for the year—about $4.00 for each of its 
2,069,547 Common shares, against $2.90 
in 1950. 
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What’s in the Air ?* 






™ A.G. Elliott, who has played a large part in the develop- 
» ment of Rolls-Royce Ltd., and has been a member of 
» the Board of Directors since 1945, has been appointed 
© co-Managing Director with Lord Hives. 









NOT ONLY THE RAW MATERIALS... 
BUT THE PRICES 


The noisy resignation of Aneurin Bevan, Britain’s 
Minister of Labour, and the unexpected visit to 
Europe by Charles E. Wilson, head of the U.S. Office 


Commander-in-Chief of the Atlantic Strategic Air Force ? 
The Chiefs of the Air Staffs of Great Britain, France, 
Canada and the USA (Marshal of the Royal Air Force 


of Defence Mobilization, and countless other events 
of recent weeks have all drawn attention to the same 
circumstance—the constantly increasing cost of raw 
materials which, in spite of greatly increased arma- 
ment requirements, cannot be entirely accounted 
for by the scarcity of goods, real though this is. The 
answer is, of course, speculation and panic buying 
by individuals and governments. 

How otherwise can it be explained that the esti- 
mated cost of the U.S. armament programme for 
1951-1952, given as $60,000,000,000 in December, 
1950, has now, a mere four months later, risen to 
$100,000,000,000 ? 

The civil aircraft market has also become the 


Sir John Slessor, General Lechéres, Air Marshal W. A. 
Curtis, General Hoyt S. Vandenberg) recently went to 
Washington for a Staff conference on questions of air 
armament and organization. One of the subjects of 
discussion was to be the creation of a long-range bomber 
command for the Atlantic Powers. Lieutenant General 
Curtiss E. Le-May has been mentioned as_ possible 
commander of this force. 











Lockheed “Lodestars,” valued at $5000 in 1950, 
are hard to get today for $60,000. 

Needless to say there are telling reasons, other 
than speculation, for this price behaviour. MATS 
(Military Air Transport Service) is still operating 
60 four-engined civil transports on the Pacific Airlift, 


Boeing now employs over 26,000 and 20,000 
persons in its Seattle (Washington) and Wichita 
(Kansas) plants respectively (compared with 18,500 
and 9,500 at the beginning of 1950). The Fort 
Worth Division of Convair reports an increase in 
employees from 16,700 to 28,000 during the same 





, scene of speculation. All kinds of “old crocks” are whilst at the same time the demand for civil passenger _ period. 

é being hoarded.—Second-hand aircraft, even those and freight services has been breaking all records. Lockheed has started work in its new bomber plant 
which are not really “up to scratch,” are worth their Moreover the system of defence priorities for the at Marietta, near Atlanta (Georgia), one of the 
weight in gold. A few weeks ago an American air purchase of new aircraft means increasing delay in biggest production plants in the world. A Govern- 
transport company bought an elderly Douglas delivery dates for civil aircraft. Particularly as ment-owned installation, it was used during World 

- DC-4 “Skymaster,” valued by the USAF at $50,000 production of first-line aircraft in the USA, at 320a = =War II by Bell Aircraft Corp. for the production 
for the spares, for $335,000 without batting an eyelid. month, is far behind the figure of 1350 aircraftamonth of Boeing B-29 “Superfortresses.”. The present 
Reconditioning will cost another $100,000. The demanded by President Truman in December, 1950. _ staff of 750 workers is to be increased to over 5000 
Flying Tiger Line, who accepted $275,000 for an But quite apart from these reasonable explanations, when present overhaul work (B-29) is replaced by 
airworthy “Skymaster” last year, is now refusing to a typical “speculator’s argument” is being used to quantity production of giant bombers (B-47 “Strato- 
part with a similar one for $450,000. Douglas defend purchase of second-hand aircraft, namely, jets”). 

DC-3 “Dakotas,” which were priced at $5000 to the widespread assumption that the Civil Aeronautics Douglas reports a net profit of $1,680,000 for the 

$8000 immediately after the war, cost $25,000 at Administration will continue to allot spares in ade- three months ending 28th February, 1951 (compared 

the beginning of the Korea conflict and would today “44 numbers for aircraft which are already in with a profit of $930,000 for the similar period of 

fetch $100,000—if there were any to be had. Even  ‘fvice. This may be so... or it may not. the previous year) and a backlog of orders amounting 
. to $788,600,000. 

* Extracts from INTERAVIA AIR LETTER, daily What is the position in the aircraft industry? The British aircraft industry, too, in spite of raw 
international news digest, in English and French. All Further rapid increases in staff, plant, turnover and material difficulties, is preparing to expand. The 
rights reserved. profits. Hawker-Siddeley Group, whose chiefs, Sir Roy 

Sir Frank Spriggs, Managing Director of the Hawker Siddeley Group (centre) visited 
The French President, Monsieur Vincent Auriol, took the opportunity during his visit the USA at the end of April in company with Sir Roy Dobson (left), president of Avro 

? to the USA and Canada of inspecting air force units of these two countries, a number Canada (member company of the Group), to negotiate the supply of American machine 
of which are shortly to move to bases provided by France. President Auriol is here seen __ tools. Squadron Leader E. L. ‘‘Shan’’ Baudoux, chief test pilot of the RCAF, showing 
inspecting a RCAF guard of honour at Ottawa. them the Canadian jet fighter CF-100 “Canuck.” 
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On 12th May, 1951, Madame Paul Auriol, daughter-in- 
law of the French President, broke the world speed 
record for women over a 100 km circuit previously held 
by the American Jacqueline Cochrane (755.668 km-hr). 
She flew a French-built ‘‘Vampire”’ jet fighter from 
Istres to Avignon and back in 7 min. 20 secs. Average 
speed 818.181 km-hr. 


Dobson and Sir Frank Spriggs, recently went to 
the U.S.A. to negotiate for machine tools, is planning 
to employ another 20,000 workers. 

Even the Union of South Africa, which has hitherto 
had no aircraft industry, is negotiating with Pro- 
fessor Heinkel and Willi Messerschmitt, the former 
German aircraft industrialists, concerning the estab- 
lishment of aircraft factories and the employment of 
German specialists. According to a report from 
Interavia Air Letter’s South African correspondent, 
Messerschmitt proposes to start production of air- 
craft of up to 50 tons in weight, as well as agricultural 
machinery and probably radar equipment, in a 
factory to be built near Johannesburg. About 
1000 workers would be employed initially —In 
this connection the Air Letter’s German correspond- 
ent recalls the exodus of the German aircraft industry 
after the first World War. Because of the restric- 
tions imposed by the Versailles Treaty Junkers 
moved to Moscow, Heinkel to Scandinavia, Dornier 
to Italy, Japan and Switzerland. 


RESTLESS WORLD 

A glance at certain aspects of air policy and mili- 
tary aviation gives a true enough picture of what is 
happening in the bigger world of politics. 

On April 16th the USAF Air Defence Command 


opened a new recruiting campaign calling for no 
fewer than 400,000 civilian volunteers for the spotting 
There are already over 100,000 civilians 
manning 8000 observation posts and 26 filter centres 


system. 


along the Atlantic and Pacific coasts. A further 
11,400 observer posts and 26 filter centres are to be 
established. 

President Truman has given orders for an atomic 
bomb-proof shelter to be built on the east side of the 
White House (estimated cost $881,000). 

Presumably to allay popular fears that hostile 
agents could smuggle atomic bombs into American 
cities in brief cases, the magazine “Look” for 24th 
April published the following figures for atomic 
bombs, with official blessing :—length, 20 ft., diameter, 
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10 ft., weight, 10,000 Ibs. The explosion can, it is 
said, be timed to take place 40 seconds after release 
of the bomb. 


According to a statement by Ake Sundelin, 
Swedish Civil Defence Director, the Swedish Govern- 
ment proposes to train 350,000 persons every year 
for civil defence duties (initial training for 90,000 
men and women, refresher courses for another 
260,000). Atomic bomb shelters are to be built in 
22 of Sweden’s major cities, and large-scale civil 
defence exercises are to be held during the summer 
of 1951. 


The former Czech Consul General in Australia, 
Josef Felix, who has asked for political asylum there, 
has warned the Australian Government of Communist 
espionage activity at Woomera Rocket Range. He 
stated that he himself had repeatedly been approached 
for information, but had always refused to collaborate. 


+ 


The Indian Atomic Energy Commission is planning 
the construction of a small atomic pile for experi- 
mental purposes and the production of isotopes. 
Sri Prakana, the Indian Minister for Scientific 
Development, stated at the end of March that a 
plant for processing radioactive material is under 
construction at Alwaye in Southwest India, and that 
plans for a large uranium plant have been drawn up. 
India will shortly export beryllium for atomic piles 
on a large scale to the USA, as well as thorium from 
the Alwaye plant later on. 

At almost the same time it became known that the 
Soviet government had offered the Indian govern- 
ment 500,000 tons of wheat in exchange for mona- 
zite and other radioactive substances from the Alwaye 
works. 


The Hong Kong Government has invoked special 
powers enabling it to requisition all available vehicles, 
including aircraft, in an emergency. The Finnish 
Prime Minister stated on the radio that Finland 
would fight on the Soviet Union’s side if Russian or 
Finnish territory were attacked. All Czech aircraft 
on domestic air services now carry an armed guard 
to prevent the pilot from being forced to change 
course by passengers wishing to get to free countries. 

Whereupon Ivan Choda, the Czech aircraft 
industrialist from Eger, escaped to the American 
Zone of Germany in a glider. The American House 
of Representatives has approved a special armaments 


The world’s fastest man meets the world’s fastest aircraft. 
Major Charles “‘Chuck’’ Yeager, who was the first man 
to fly faster than sound, taking over a F-86E “Sabre” 
at North American Aviation Inc. works airfield. This 
is a new and faster version of the North American 
F-86A jet fighter in service in Korea. 
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credit of $6,468,206,000, in addition to the ordinary 
defence estimates of $48,000,000,000. 

According to statistics recently published by 
IATA, the number of trans-Atlantic passengers 
increased from 266,000 in 1941 to 312,000 in 1950, 
ie. by 17%. Sir William P. Hildred, Director 
General of IATA, attributes this increase, at least 
in part, to the introduction of reduced off-season 
and excursion rates. 

It is a fact that the summer timetables of most of 
the major companies show that definite efforts are 
being made to attract a new type of travelling public 
by offering lower fares. 

Sabena, for example, is introducing a large number 
of low-priced night services on its European net- 
work, viz:—Brussels-Amsterdam, 7 cheap flights 
out of a weekly total of 28, Brussels-Paris, 6 out of 
28, Brussels-Nice, one out of 5, etc. 

SAS introduced a twice-weekly reduced-fare night 
mail and passenger service (with hostess) on the 
Copenhagen-Amsterdam route on April 15th, and 
a nightly service, to be known as the “ Night Parisian,” 
between Copenhagen and Paris. The latter is 
operated by Douglas DC-4s instead of DC-6s. 

KLM and Sabena have given their joint night 
service, operated at a 25% reduction on normal day 
fares by “Convair-Liners,” between Paris, Brussels, 
Amsterdam, London, Copenhagen and Stockholm, 
the romantic name of “Moonliner.” 

And in the USA United Air Lines reduced the fare 
on the popular Seattle-Vancouver route from $15.20 
to $11.25 on April 29th. The service is being oper- 
ated by converted Douglas “Dakotas” for 28 passen- 
gers. 

This tendency largely follows the recently published 
principles of the U.S. Civil Aeronautics Board, 
which does not propose to issue any further author- 
izations for non-scheduled charter flights across the 
Atlantic but is aiming at a reduction in fares on the 
scheduled trans-Atlantic services. 

It is obvious that the charter companies will not 
give up their present position without a fight. At 
the request of the Senate Small Business Committee 
the CAB had to postpone for eight weeks the intro- 
duction of its legislation limiting operation of charter 
services. 

At the same time four irregular carriers (Air 
America, California Eastern Airways, Great Lakes 
Airlines, Trans-American Airways) asked the CAB 
for permission to run low-fare “coach services” on 
the American trans-continental routes, stating that 
their services would not divert traffic from the regular 
services, but would draw their passengers from the 
98% of the American public which has not hitherto 
used air services. This is no more a new line of 
argument than the counter-argument used by a 
spokesman of American Airlines, namely that grant 
of such authorization would undermine the entire 
present air fare structure in the USA. 

On the other hand the CAB is keeping an equally 
close watch on the observance of rate regulations by 
scheduled services. For example an enquiry began 
on April 30th in New York into the activities of 
Colonial Airlines who are alleged to have violated 
the Civil Aeronautics Act by providing unauthorized 
reductions in rates. 

As will be seen, the battle for rates and the limita 
tion of spheres of influence between scheduled and 
non-scheduled traffic has broken out all along the 
line. The bitterness of this struggle can be judged 
from the fact that CAB has just issued a new code of 
regulations designed to put a stop to attempts to 
influence CAB members behind the scenes (e.g. by 
offers of hospitality and other privileges). 
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The Adaptation of Gas Turbines to Helicopters 


by Paul Moratn, former student of the Ecole Polytechnique, civil aeronautical engineer 


S.N.C.A. de l’Ouest, then went to the SNCA’ 
du Sud-Ouest in 1941. In 1945 he became 
head of SNCASO’s Aerodynamic Department 
and Helicopter Division, which has been work- 
ing in particular on jet propulsion jor rotors. 


Paul Morain was born in Paris in 1902. 
After completing his studies at the Ecole Poly- 
technique and the Ecole Nationale Supérieure 
d’Aéronautique, he joined the firm of Ateliers 
d’ Aviation Louis Bréguet as head of the flight 


test department. 
assistant o/ the 


Gas turbines, which are being used more 
and more in aircraft in the form of propeller 
turbines and jet engines, do not seem to 
aroused much interest heli- 


have among 


copter designers. The object of this article 
is to indicate the reasons for this attitude at 
the the 


attractive prospects offered by gas turbines, 


present time and _ outline very 
both for helicopters with mechanical trans- 
mission and for jet helicopters and above 
all for the combined helicopter/fixed wing 


types of the future with jet-powered rotors. 


Weight and consumption 


Since the great majority of present-day 
helicopters have mechanical transmission, 
we shall first examine the utilization of gas 
turbines in such conditions. 

Diagrams 1 and 2 show the variation in 
weight per horse power and in consumption 
as a function of the maximum. take-off 
power, for classical piston engines and gas 
turbines respectively. These diagrams refer 
to machines at present under construction 
or about to be produced in quantity. 

So as to take into account the peculiarities 
of the helicopter we have made the following 
assumption : 

we have added to the weight of the 
power plants the weight of the essential 
accessories in a helicopter (supports, con- 
trols, fuel supply system, cooling, exhaust, 
etc.) ; 

— the weight of the piston engines in- 
cludes in particular the accessories such as 
ventilators and radiators necessary to ensure 
cooling during prolonged hovering flight ; 

— the weight of the turbines includes that 


of the reduction gears necessary to reduce 
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Fig. 1. Specific weight of power plant plotted 
against take-off output (size of power plant) 
for helicopter rotors driven by gas _ turbines 
(—————__) and piston engines ( 
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Fig. 2: Specific consumption at maximum 
continuous output plotted against take-off out- 
put (size of power plant) for direct drive by 
gas turbines (——————-) and _ piston engines 
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Editors. 


the shaft r.p.m. to that of the engines 
(3000 r.p.m.) ; 

the take-off powers refer to the shaft 
connected to the transmission. They have 
been corrected by the amount of the power 
absorbed by cooling in the case of the piston 
engines and by the reduction gear in that of 
the turbines ; 

-the consumptions apply to the maxi- 
mum continuous output compatible with 
adequate endurance, at an altitude of 
1500 m and a speed of 200 km/h. It has 
been assumed that this output corresponds 
to a power equal to 80%, of the take-off 
power. In addition allowance has been made 
in the case of the turbines for the residual 
thrust of the exhaust. 

Diagram 1 shows that from 200 to 1600 h.p. 
take-off power the specific installed weight 
0.75 and 0.37 
kg/h.p., whereas that of piston engines falls 
from 1,85 to 0.93 kg/h.p. It can be said that 
the specific installed weight of a piston engine 


of turbines varies between 


is always roughly 2.5 times that of a turbine 
and that this weight is doubled between 
1600 and 200 h.p. 

These are the have 


power limits which 


been chosen in the present article. For a 
helicopter loaded at about 5 kg/h.p. they 
represent 1000 kg 
three-seater and the big 16,000 kg twin- 


machines between the 


engined transport. 

Diagram 2 shows that between 200 and 
1600 h.p. the specific consumption for tur- 
bines varies between 0.460 and 0.360 kg 
h.p.hr, and that of piston engines between 
0.260 and 0.235 kg/h.p.hr. Within this 
power range the specific consumption de- 
creases more rapidly for turbines than for 
piston engines, that of turbines being an 
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Specific weight on take-off (in kg/h.p.) 


0 250 500 750 1000 1250 
Distance covered (in km) 


Fig. 3. Specific weight on take-off (power 
plant plus fuel) for gas turbines (——————) 
and piston engines (- - -- --- - ) plotted against 
the distance covered (at altitude of 1500 m. and 
speed of 200 km/hr), with take-off output (size 
of power plant) as parameter. 


average of 1.65 times that of piston engines, 
in the same conditions as assumed above. 

From diagrams 1 and 2 we have deduced 
diagram 3 which gives the total specific 
weight related to the take-off power, for 
piston engines and turbines, at the maximum 
continuous output defined above and as a 
function of the distance coverable at 1500 m 
and a speed of 200 km/hr, i.e. the sum of the 
specific weight of the power plant and the 
specific weight of the necessary fuel. 

Diagram 3 shows clearly that turbines 
maintain their advantage up to distances 
varying between 1100 and 1300 km. accord- 
ing to the power of the power plant. These 
distances are greater than those obtained in 
practice with the helicopters now in service. 

It is possible, by using this diagram, to 
express the advantages of turbines more 
concretely, as follows : 

Assuming that aircraft are uniformly 
loaded at 5 kg/h.p. on take-off the turbine 
enables the payload to be increased by 160 kg 
for the 1000 kg machine and by 1200 kg for 
the 16,000 kg twin-engined type, for a 
distance of 300 km. 

For double the distance, i.e. 600 km. the 
increase is still 100 kg for the 1000 kg 
machine and 640 kg for the 16,000 kg. 

No allowance has been made in these 
figures of extra payload for the reduction in 
the weight of the transmission which will 
probably be possible thanks to the very 
great cyclic regularity of the turbine torque 
compared with the torque of piston engines. 


Altitude and temperature 


Let us now examine how the power of the 
turbine and the piston engine respectively 
vary according to altitude and temperature. 
Diagram 4 gives the percentage of ground 
power lost, as a function of the altitude in 
standard atmosphere. 
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Fig. 4. Influence of altitude (standard atmo- 
sphere) on engine output, for direct drive by gas 
turbines ( ), piston engines without 
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temperature (compared with standard atmosphere ) 
on engine output, for direct drive by gas turbines 
(——————-) and piston engines (-------- ) 
Percentage loss is shown above and percentage 
gain below the base line (compared with engine 
output in standard atmosphere). 
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Fig. 6. Torque characteristics of helicopter 
engines for direct drive ; y.p.m. and torque are 
given as percentages of an initial state of equi- 
libvium (100%): 1 - for piston engines ; 
2 - for gas turbines with integral turbine wheels ; 
3 - for gas turbines with separate turbine wheels. 
Also rotor torque vequived (-+-+-+-+-+-+-+- ) plotted 
against v.p.m. 

A - for initial basic pitch; B - for increase 
in pitch ; C - for reduction in pitch. The change 
in v.p.m. vequired to veach a new state of equi- 
librium can be read off from the points of inter- 
section of the curves. 


INTERSGOAVIA 


It will be seen that a piston engine designed 
for maximum power on the ground loses 
roughly 10%, of its power for every 1000 m 
it climbs, whereas the turbine loses only 
about 7.5 °%. The turbine is therefore more 
favourable. If, however, the piston engine is 
designed for an altitude of 1500 m and is 
under-powered on the ground, the turbine 
does not catch up with it until above 4000 m. 

Diagram 5 gives the percentage of power 
at standard atmosphere lost as a function of 
the difference of temperature in degrees 
centigrade in relation to standard atmo- 
sphere : 

Whereas for a difference of 19°C up or down 
the turbine loses or gains about 1°% power, 
the piston engine loses or gains about 5 times 
less. The gas turbine is thus much more 
sensitive to temperature than to pressure 
and more suitable for polar regions than the 
tropics. 

It should be added however that cooling 
the piston engine in the tropics imposes 
limitations which increase the specific weight 
of the power plant, whereas the behaviour 
of turbines in these regions does not appear 
to involve any particular problems. 


Torque characteristics 


Nothing has yet been said to justify the 
lack of interest shown by helicopter designers 
in gas turbines. On the contrary. It must 
however be admitted that there has hitherto 
been no quantity production of turbines in 
the power range of 200 to 1000 h.p. at present 
used for helicopters. This failure on the part 
of turbine designers is probably due to 
the fact that they have primarily worked for 
aircraft constructors, that in this power class 
and for fixed-wing aircraft the advantages of 
turbines over piston engines are less marked 
than at higher powers, and that the import- 
ance of the market for helicopters has been 
under-estimated. 

But it may be that the real reason for this 
neglect of turbines is to be found in the 
torque characteristics of low-power turbines, 
which all have integral wheels, character- 
istics which are particularly badly suited to 
rotor propulsion by mechanical transmission. 

In a classic helicopter there is, thanks to 
the rigid transmission, a constant relationship 
between the r.p.m. of the rotor and that of 
the power plant. The variation in the torque 
of the latter in accordance with the r.p.m. 
must therefore be compatible with the torque 
absorbed by the rotor, so that a stable equi- 
librium can always be established with the 
minimum of variation in r.p.m. 

For a propeller-driven aircraft a similar 
problem arises, but can be solved by suitably 
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regulating the turbine and the pitch of the 
propeller. For the helicopter the problem is 
more difficult, since the rotor has to remain 
within fairly narrow limits of pitch and r.p.m. 
while maintaining a clearly defined lift, both 
in hovering and horizontal flight. 


Now the torque of a turbine with integral 
wheels, i.e. in which the wheel actuating the 
compressor and the wheel collecting the 
useful power are integral with the same 
shaft, increases very considerably with the 
r.p.m. whereas the torque of the piston 
engine, within the zone of utilization and 
for a given intake, varies very little with the 
r.p.m. 


On 
separate wheels, i.e. in which the r.p.m. of 


the other hand, for turbines with 
the engine shaft is independent of that of the 
compressor, the torque decreases in direct 
proportion to the r.p.m. 


Diagram 6 shows the torque curves for 
these different power plants as a function of 
the r.p.m., with scales graduated in per- 
centage of an initial state of equilibrium. 


It also shows the curve of the torque 
absorbed by a rotor, for example in hovering 
flight, for an initial pitch corresponding to 
the state of equilibrium, and for two neigh- 
bouring pitches corresponding to movements 
of the controls. 


It will be seen that if the pilot increases 
the pitch without touching the engine intake 
the r.p.m. drops slightly, and that if the 
pilot wishes to keep up the r.p.m. he must 
increase the intake so as to reach a new 
torque curve, higher than the initial torque. 





With the turbine with separate wheels an 
increase in pitch without touching the tur- 
bine regulator again reduces the r.p.m., but 
less than in the piston engine. Equilibrium 
remains stable. If the pilot wishes to main- 
tain a constant r.p.m. he can also regulate 
the turbine, for example by increasing the 
richness of the fuel mixture, provided he 
remains within the permissible temperature 
limits. 

On the contrary, with a turbine with inte- 
gral wheels the torque curves of the turbine 
and the rotor with increased pitch have a 
common point only at an r.p.m. higher than 
the initial equilibrium r.p.m., corresponding 
to a torque also higher than the initial equi- 
Equilibrium is therefore 
unstable and if not regulated the turbine 


librium torque. 
will very rapidly stall. But it can only be 
regulated by modifying the richness of the 
mixture, which can be done only within very 
narrow limits. 

It is 
designed 


that turbines 


for helicopters with mechanical 


therefore essential 
transmission should be of the separate wheel 
type. This type of turbine also has equally 
great advantages for use with propellers and is 
But, 
particularly for low and medium powers, 


indispensable in automotive vehicles. 


it entails technical difficulties in production 
involving an increase in cost and, above all, 
in weight which has not been taken into 
account in drawing up diagrams 1 and 3. 

Nevertheless, even with these restrictions, 
turbines with separate wheels are of value 
in classical helicopters for ranges of up to 
1000 km. 


Fig. 7. The SNCASO “ Ariel II” jet helicopter is fitted with a 190 h.p. engine (Mathis) and 
centrifugal compressor (Turboméca) to supply air to the combustion nozzles at the rotor blade tips. 
In the later version, the “ Ariel III ”, the piston engine is replaced by a 220h.p. “ Artouste” gas 


turbine (Turboméca). 
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Jet helicopters 

Only jet helicopters with a power plant 
in the fuselage will be discussed here, since 
this plant generates a flow of hot gases 
under pressure which are ejected at the tips 
of the rotor blades, sometimes being heated 
up again in the rotor. 

It is not possible to review here all the 
All have 
Whether 
this compressor be axial or centrifugal it is 


possible thermo-dynamic systems. 
at least a compressor in common. 


particularly advisable to operate it by means 
of a gas turbine, which may safely have 
integral wheels since there is no rigid connec- 
tion between the r.p.m. of the compressor 
and that of the rotor. It is even possible to 
use a turbo-generator plant with simply a 
turbine wheel and a compressor wheel of 
suitable dimensions to supply by direct intake 
the compressed air required for the rotor. 
This simplification, added to the abolition 
of mechanical transmissions, makes the power 
plant of such an aircraft very simple and 
very light in weight. 

Owing to the relative independence of the 
r.p.m. of the rotor and of the power plant, 
jet helicopters have an advantage at altitude 
over mechanical helicopters. 

To be accurate, calculations should of 
course make allowance for the thermo-dyna- 
mic cycle of each aircraft, but the following 
approximate argument is acceptable : 

The thrust of supersonic pipes, with cons- 
tant temperature and constant pressure ratio, 
varies in proportion to the delivery volume, 
and the latter is in turn proportional to the 
density of the air. 

The gas delivered follows the power avail- 
If the 


operated by a piston engine, we have seen 


able at the compressor. latter is 
above that the reduction in power is about 
10°, per kilometre of altitude whereas the 
turbine loses only 7.5 °,. 

The density of the atmosphere decreases 
by about 9°, per kilometre. This means that 
the piston engine is insufficient to supply 
the pipes as altitude increases, but the tur- 
bine will be amply capable of doing so. 

To be exact, with pipes of fixed section 
designed for ground conditions, the loss of 
thrust will be about 11°, per kilometre for 
the piston engine and only about 9°, for 
the turbine. This loss can also be reduced 
for a given altitude by modifying the exit 
sections of the pipes. 

As regards the power, which is the product 
of the thrust and the peripheral speed, it 
may be the 
altitude of recovery it is of advantage to 
The 
rotor r.p.m. thus increases with altitude in 


noted that up to machine’s 


operate at the optimum lift coefficient. 
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inverse proportion to the square root of the 
density of the air, i.e. by about 4.5 % per 
kilometre. 

The result is that for jet helicopters the 
loss of power per kilometre of altitude is 
about 6.5%, in the case of piston engines and 
4.5%, in that of turbines, when previously 
we have seen that these values were 10°, and 
7.5%, respectively for mechanical helicopters. 

Moreover the sensitivity of jet helicopters 
to differences in temperature compared with 
standard atmosphere, in the case of heli- 
copters with piston engines, is between the 
sensitivity of piston engines and that of 
turbines. For helicopters with turbines it is 
roughly that of the turbines. 

It will be interesting to compare these 
calculations with the flight tests of the French 
SO 1120 ‘* Ariel III” jet helicopter which, 
unlike its older brothers SO 1100 ‘ Ariel” 
and SO 1110 ‘* Ariel II”’ fitted with piston 
powered by a  Turboméca 
220 hp turbine. 


engines, 1s 
“ Artouste ”’ 


Convertible and combined machines 


To get away from the functional limita- 
tions of speed which hamper the development 
of helicopters, a number of designers are 
working on new types of machines which, 
although they have fixed wings, take off and 





land as helicopters, but use all or part of 
the lift provided by their wings for horizontal 
flight. 

In the 
retracted, or is converted into either a fixed 


convertible aircraft the rotor is 


wing or a propeller. In the combined types 
the rotor retains part of its lift, continuing 
to rotate either at reduced power or in auto- 
rotation, while a propeller provides propulsion. 

Gas turbines offer the same advantages 
in convertible and combined aircraft as in 
helicopters. The higher speeds attained by 
these aircraft will increase the output of the 
turbines, both through the recuperation of 
the dynamic pressure at the intake and by 
better utilization of the energy available in 
the exhaust. 

If mechanical transmissions are used, tur- 
bines with separate wheels are of course 
essential. However, systems in which the 
whole of the power is passed progressively 
from one element to the next necessitate a 
series of couplings, in the production of which 
considerable technical difficulties would have 
to be overcome. 

It is thus tempting to utilize the advan- 
tages of special turbine engines which incor- 
porate suitable vanes to act as thermo-dyna- 
mic couplings. 

But assuming the existence of such power 
plants (which it is technically possible to 





produce), it is further tempting to extend 
the thermo-dynamic transmission of power. 
This leads us naturally to the jet rotor. 

We thus arrive at the jet combined aircraft 
which takes off like a jet helicopter, in which 
the heavy consumption, lasting as it does 
for only a very short time, can be ignored, 
and which cruises like a biplane powered by 
a propeller turbine, the upper wing of the 
biplane being formed by the rotors in auto- 
rotation with low lift. 

This attractive solution, the most readily 
realizable of all the designs for convertible 
and combined types, is also the most satis- 
factory from the points of view of mechanical 
simplicity, economy in weight and cost. It 
merely pre-supposes that the jet helicopter 
should have proved its worth, which is already 
the case, and that a turbine designer should 
take an interest in the problem, which we 
hope will be soon. 

In conclusion, the use of gas turbines could 
enable an appreciable increase to be made 
in the useful load of a helicopter. But it is 
essential that the designers of these power 
plants should understand the problem fully 
and should produce turbines in the low and 
medium power class, with separate wheels 
for mechanical helicopters and with special 
characteristics for the convertible and com- 
of the 


bined aircraft future. 


New Lines of Research 
into the Stability of Flight 


Introduction 

The majority of present-day aircraft are 
simple to maintain in line of flight, but there 
are some which demand long training and 
particular skill of their pilots. Theoreticians 
do their utmost to discover the reasons for 
these differences, and, as new types of air- 
craft see the light of day, so their analyses 
must become more detailed. 

As a rule it has been considered sufficient 
to investigate stability with control stick 
blocked and with control stick free. It is 
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Fig. 1: The form of the pilot’s response y (t) 
to an aircraft movement Y (t) is not the same 
as that of the original phenomenon Y(t) ; the 
pilot’s response is delayed in time and more 
undulated. 


INTER EZPAVIA 


obvious that an aircraft which is stable with 
the stick blocked or free is more likely to be 
easy to pilot than one which is unstable in 
these conditions, since the latter demands 
constant intervention by the pilot. 

Such investigation however does not go 
nearly far enough for a classic helicopter in 
hovering flight. For example it is found that 
instability is greater about the transverse 
axis than about the longitudinal, although 
all pilots find it much more difficult to control 
about the longitudinal than about the trans- 
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verse axis. Moreover corrections by the pilot 
modify the machine’s oscillations to such 
an extent that their period becomes three 
or four times shorter than with stick blocked 
or free. 

This latter fact shows that in order to 
make a quantitative study of the aircraft’s 
reactions to outside disturbance, the reac- 
tions of the pilot must be introduced into 
the equations. The following article describes 
the results obtained in this hitherto almost 
unexplored domain. 


Pilot's reactions 

It can be admitted as a first approximation 
that the pilot’s movements of the controls 
will be in proportion to the deviations he 
observes. If he observes several parameters, 
his action on each control will be a linear 
combination of these parameters (ignoring 
the values of the second order). Any reac- 
tions by the controls will also be allowed for. 

At first sight it would appear permissible 
to regard this response by the pilot as instan- 
taneous. This is however not so, and a delay 
of as little as several tenths of a second has 
a considerable effect on the oscillations. 

Another very important characteristic is 
that the pilot’s response is not in the same 
form as the aircraft movement giving rise 
to it. If the parameter observed (Y) and the 
displacement of the control (y) are expressed 
as a function of the time (t) (fig. 1), the two 
The 
shallower the curve of Y the greater will 


curves obtained will not be identical. 


be the pilot’s delay, because to the reflex 
delay and the time required for muscular 
reactions must be added the time required 
for the observed displacement to reach a 
detectable value; the slower the process 
the longer will be this time, which means 
that the pilot’s response will be more spread 
out in time than the original phenomenon. 
Moreover the response is more « undulated » 
than the original movement because the 
pilot begins by reacting too vigorously, to 
“feel out” the efficiency of the controls, 
after which he returns the control to the 
position he considers suitable. This tendency 
to undulation is particularly marked if the 
pilot is not very familiar with his machine. 


Equation relating aircrajt movement and 


response 

The question now is to find an equation 
which will give, for all the originator curves 
Y(t) likely to occur, a response curve y(t) 
sufficiently close to the one provided by the 
actual pilot. The simplest thing from the 
point of view of calculations is to use differ- 


ential equations. 
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Fig. 2: The pilot’s response to a “ stepped” 
disturbance Y (t) is a reaction y (t) of exponen- 
tial form and not a stepped reaction y’ (t). The 
vesult is a “ degree of spread” which equals 1/e. 

















Fig. 3? : Diagram of a device obeying equation 7, 
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Fig. 4: Diagram of stability of an aircraft 


which is unstable with stick blocked and easy 
to pilot. The unstable zone is shaded. 


A pilot reacting harshly 
B pilot reacting very slightly 
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Fig. 5: Diagram of stability of an aircraft 


which is difficult to pilot in spite of being stable 
with stick blocked. The unstable zone is shaded. 


A pilot reacting harshly 
B pilot reacting very slightly 
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The simplest of these equations is written : 
dy 
dt 
It gives a delay T because it imparts to 


(1) T y—Y=0 

the aircraft the same impulse as a response 
equal to the original aircraft movement but 
delayed by the amount of T. This spreading 
in time is considerable: if we imagine an 
outside disturbance covering an infinitely 
short time, or a “stepped” disturbance 
(curve Y in fig. 2) we get not a step retarded 
by T (curve y! in fig. 2) but an arc of an 
exponential (curve y in fig. 2). The “ degree 
of spread ” is measured by the ratio between 
surface S, (which is equal to S,) and surface 
S. +S, which measures the delay; it is 
equal to 1/e. 

Equation (1) can be represented in practice 
by placing in series a spring and a shock 
absorber (dashpot) of very low inertia (fig. 3); 
variable Y is applied at one end of the spring 
and modifies its tension ; the dashpot follows 
progressively. 

By placing in series n arrangements of 
this type with delays of T,, Ty, ... Tn 
respectively, we get an arrangement obeying 
an equation of the n™ order and giving a 
Ty + ... + Ta. Its 


can be selected within limits whose range 


delay T, “ spread ” 


increases with n. If several of the T values 
are grouped two by two (this can be repre- 
sented practically by giving an appropriate 
inertia to the piston of the dashpot in fig. 3), 
we thus get undulation. 

Special attention must be drawn to the 


following equation : 


[Tn d"y T@1 d™ly 
(2) ! D ‘ ! a1 
n! dt (n-1)! dt 
TS ASX; -.4., 
_ 1? dy dy ee 


{ 
2 dt? ° dt 
It is the equation of the n™ degree which 
has the lowest coefficient of spread ; if n is 


infinite, spread becomes zero. 


Diagrams of stability 


Let us now consider the case where only 
one control can be dealt with, for example 
the lateral displacement ym of the stick, and 
suppose that the pilot observes only one 
parameter, for example the angle of roll « 
of the aircraft. The pilot’s sensitivity to 
the phenomenon observed is a measure of 
his “ coefficient of reaction ” ; with the above 
values, the variable Y will be equal to ke 
and the “variable of response y” equal 
to Vn. 

Let us suppose that we have selected the 
equation relating Y and y—in itself a pure 
hypothesis. The most important parameter 
in this equation is delay T. By entering T 


on the abscissa and the coefficient of reaction 
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Fig. 6: Different kinds of instability. The 


unstable zone is shaded. 


A over-control 
B under-control 
C instability due to excessive delay 
D instability due to insufficient delay 


k on the ordinate, we can show the zone 
of values for these two parameters in which 
the piloted aircraft is stable. 

If this zone is wide the aircraft will be 
easy to pilot even if it is unstable with stick 
blocked, i.e. at the origin (fig. 4). If it is 
narrow the aircraft will be difficult to pilot 
even if it is stable with stick blocked (fig. 5). 
In the case shown in fig. 6 there is a region, 
above the stable zone, where instability is 
due to overcontrol (a very frequent pheno- 
menon), a region, below the stable zone, 
where instability is due to under-control, 
and a region to the right and possibly also 
to the left of the stable zone where instability 
is due to too great or too small a delay. 

If however the pilot observes two para- 


meters, for example the angle of roll « and 


de ‘ 
, there will be for each 


the speed of roll dt 
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Fig. 7: Diagram of stability in longitudinal 
control (1) and lateral control (2); it will be 
seen that over-control is more likely to occur 
in lateral control than in longitudinal. The 
unstable zone is shaded. 
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control two coefficients of reaction and 


variable Y will be ke + hk, . - It will then 
be advisable to draw the region of stability 
in coordinates k, k,, giving several different 
values to T; true, the pilot’s delay varies 
within small limits whereas the coefficients 
of reaction vary within a wide range if the 
pilot observes several parameters. 


Diagrams of amplitude 

In the area in which the oscillations are 
stable it is important that their amplitude 
should not be too great. Thus for a heli- 
copter in hovering flight, amplitude Ymax 
of the lateral displacement resulting from a 
normal gust is a measure of the risk run by 
the aircraft of being thrown against an 
obstruction (several prototypes have been 
destroyed in this way). It will be interesting 
to trace curves for Ymax constant in 
diagrams k, T and k, k, of the preceding 
paragraph ; we should then have to take into 
account the pilot’s reaction to the lateral 
of the 


which may be very great if’ an obstruction 


displacement aircraft, a reaction 


is close. 


Results obtained 


These methods have been applied to 


hovering flight in helicopters. The results 
obtained so far are as follows: 


1) The pilot reacts primarily to the angular 
. de 
velocity 
. Y at 
We are tempted to think that the coefficient 
of reaction to angle ¢ is the only interesting 
one, since this is the parameter which the 


pilot observes with the greatest precision. 
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Fig. 8 : Diagram of stability referring to lateral 
control of the aircraft in fig. 7, with different 
coefficients of spread (equation type 2 with 
n 1 to 3). The unstable zone is shaded. 
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If this hypothesis is accepted it is found 
that a classic two-seater is easy to pilot 
laterally and almost impossible longitu- 
dinally ! 


; ie, 
In reality, although < is known with 


dt 

less precision than ¢ the pilot attributes 
greater importance to it because it is a 
means of foreseeing ¢ : if the angular velocity 
is high the pilot knows that a few seconds 
later the inclination will be great. The 
movements which an unstable aircraft is 
about to make are a source of anxiety to 
the pilot and he tries to foresee them so as 
to counter them in advance. 

In fact, assuming that the pilot reacts 


de ;, oe 
only to ar we get the diagram in fig. 7, 


it 
where we 


find that over-control is much 


more to be feared in lateral movements 


than in longitudinal. This diagram is 


obtained with equations of type (2) of the 
second order. With equations of the first 
order the result is similar. 

2) Great the coefficient o/ 
spread 


importance of 


Fig. 8 shows three diagrams of stability 


constructed on the same coordinates as 
those of fig. 7 relating to the lateral control 
of the different 
coefficients of spread (equations of type 2 
with n 1 to 3). It is seen that if the pilot 


obeyed the equation of the 3rd order, piloting 


same aircraft but with 


would be practically impossible, whereas if 
he obeyed the equation of the first order 
over-control would be most unlikely (the 
axis of the ordinates is graduated in cm of 
displacement of the stick per degree/sec of 
speed of roll). On the other hand the curve 
of the 2nd order is acceptable. 

This illustrates the advantage of the pilots 
who react “softly ” over those who react 
“harshly ” and the advantage of devices to 
‘spread ” the pilot’s reactions, such as the 


Hiller and Bell devices. 


Conclusion 


Investigation into the characteristics desir- 
able for the controls of an aircraft is still in 
its infancy. Our studies show that it is 
possible to introduce quantitative concepts 
and attack the heart of the problem, the 
mathematical analysis of the movements of 


an aircraft with a human pilot. 
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ROCKETS 


Aerojet Engineering Corporation's exceptional 










experience in the development and production 






of solid-propellant rockets has made possible 
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the production of new Forward-Firing Aircraft 






Rockets that provide greater performance with 






safety in handling, reliability, increased storage 







life, and low cost. 
The ballistic properties of new, superior, 


propellants have resulted in a rocket with 











higher velocity, because of a shorter burning 


period and reduced weight. 


A SUBSIDIARY OF 
THE GENERAL TIRE 
& RUBBER CO. 






















CAPACITY OF HOLD: 1800 cu. ft 
PASSENGERS: 42 or FREIGHT: 11,600 lbs. 
CRUISING SPEED: 210 m.p.h. 
NORMAL RANGE: 930 miles 
MAX. RANGE: 1550 miles 


NORD 2501 FREIGHTER 


Two Bristol Hercules 739 engines 


In quantity production 


Société Nationace oe Constructions Aéronautigues ou Noro 


20, rue Vernier PARIS, 17e GALvani 94-52 














POLAR CO-ORDINATE SYSTEM OF AIR NAVIGATION 


LCE. 





























DISTANCE MEASURING EQUIPMENT (MF) 





Laborotoire Central de Teléecommunications 4 


46 AVENUE DE BRETEUIL 46 
PARIS - VII° 





DITIONS 
BRUNIER 


TWO-SEAT PRIMARY 


AND ACROBATIC TRAINER 


ALL-METAL STRUCTURE 
190 HP LYCOMING 0-435-A ENGINE 


PIAGGIO & CO. 


Genova 


Ultimate Load 
Factor 13 


Useful Load 699 Ib. 
High Speed 143 m.p.h. 
Cruising Speed 126 m.p.h. 
Service Ceiling 18000 ft. 


Practical Range 435 miles 
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3/5 hp 


1D 


1.5/2.5 hp 


Tel.: Kié. 27-83 





ALIMENTACION Y REGLAJE 
DE TURBORREACTORES 


EQUIPOS PARA 
DESENGELADORES 
PNEUMATICOS 


DESENGELO DE HELICE 
PUESTA EN MARCHA 
ARTICULACION DE ACCESORIOS 
GATOS ELECTRICOS 


CARGA Y DESCARGA 
DE FLETE 


MANDOS DIVERSOS PARA 
ELECTRORREDUCTORES 


AIRE COMPRIMIDO 
Y DEPRIMIDO 
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BOUGIES 
RAMPES 
MAGNETOS 
VIBREURS 
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DEPARTEMENT AVIATION 
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46 Avenue Kléher - Paris 16° 








SZYDLOWSKI licence 











BORDES TEL: PAU 
(BP) 49-3| 
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(TWO 800 H.P. ENGINES) 
CARRIES 


7700 Ibs. over 620 miles. 
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PILATUS AIRCRAFT WORKS LTD. 


STANS, Switzerland 
Tel. (041) 84 14 46 
Design and Manufacture of Civil and Military Aircraft, Production of Parts, Components, etc. 
Contractors to the Swiss Federal Government, Foreign Governments and Airlines. 


Swiss Federal Air Office Certificate for all Types of Aircraft up to 11,000 Ibs. 
Gross Weight as well as for DC-3, DC-4 and C-46 Aircraft. 


PILATUS AIR SERVICE 


Engineering Maintenance, Overhaul, Inspection, Repair and 
Commercial Ground Handling for Irregular and Charter 
Operators, Taxi and Private Aircraft. 


GENEVA-COINTRIN ZURICH-KLOTEN 
Tel. (022) 20465 Tel. (051) 93 73 87 


CAA-Licensed Mechanics for U.S.-Registered Aircraft. 
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RENSEIGNEMENTS ET RESERVATIONS 


MILAN- AGENCE ALI 
Via Caserotte, 5-tel. 892.730 


ROMA-~ AGENCE ALI 
Via Barberini, 113-tel. 470.851 
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AVIATION INSTRUMENTS 


DELORD 


1, Square Charles Laurent - Paris 15° - Tel.: Ségur 11-39 





AIRCRAFT INSTRUMENTS 
GROUND INSPECTION OF AIRCRAFT 
CHECKING OF BENCH TESTS 


DELORD | RECORDING OF FLIGHT TESTS 


PARIS 




















Sodium-cooled 
valves 


for Aircraft Engines 


@ Stellite-plated valve seats and 
heads 


@ Heavily chromium-plated valve 
stems 


@ Nitrided valve stems 


Twenty years’ Experience in the 
Manufacture of Aviation Acces- 
sories and Parts 


Officine Meccaniche ZANZI-IVREA (Turin) 














AVENUE VICTOR HUGO 


MI , RUEIL-MALMAISON 


mum SOC TE TE SEINE & OISE 
FRANCAISE 
‘OPTI 
MECANIQUE TEL. MAL. 05-69 ET 06-63 


LENSES AND AERIAL CAMERAS 
PERISCOPIC SIGHTS 45° FIELD 
CINE-DRIFT METERS - COLLIMATORS 


METALLIZATION BY EVAPORATION carscoe rrecron 
ANTI-GLARE TREATMENT 






















Lettera 22 


La machine a ecrire portative qui, sous des dimensions ré- 
duites, offre a capacite de travail d'une machine de bureau. 


Die Klein-Schreibmaschine mit der Lerstung einer Buro- 
Schreibmaschine 

The Portable machine combining all the features of a stan- 
dard typewriter in a reduced size 


La maquina portatil que resume en tamafio reducido la cua- 
lidades de escritura de una maquina para oficina 


ing. C. Olivetti @ C., S.p.A.- Ivree (Turin) Italy 











MICROMETRIC FILTERS 


for all fuels and lubricants and all capacities 


AUTOMATIC FUELLING-FLOW SHUT-OFF 
VALVES 
for aircraft tanks 


PUMP UNITS 
with combined filtering and metering device 
for capacities of 660, 1900, 3800, 7600, 11,400 and 
15,000 Imp. gals./hr. 


“RELLUMIT” 


La Garenne-Colombes (Seine) 
123 avenue du Général-de-Gaulle 


« Rellumit-London », Ltd. - 2 Caxton Street - London, S.W.| 
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JET ENGINES 
AIRCRAFT ENGINES 
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ALUMINIUM FOUNDRY 
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ENGINE CONTROLS 
Pneumatic and electric 
3,000-20,000 r.p.m. electric tachymeters 
Manometers (fuel-oil admission) 
Thermometers — Gauges 
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Serck-licence radiators 
FILTERS 
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AIR CONDITIONING 
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Tel.: Klé. 27-83 





© Engines POTEZ 


240 hp 





Etablissements Ragonot 


7, Avenue Gabriel Péri — MALAKOFF (Seine) 
Tél. ALEsia 53-60 


@ Continuous current motors from |.6 to 6,300 watts 
@ “TELEDYNE” 
@ “DYNAUTON” direct current generators 


tele-transmitters and tele-indicators 


@ Converters for direct current 
@ 400-cycle converter-alternators 


@ 400 cycle motors 
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remote contro/ 


28, rue Jules-Ferry - 


systems 


| [ are fitted 


in all modern 


French aircraft 


MANTES (S & 0) 





Design and production of aviation instruments 
and equipment 


Various gyroscopes Rate-of-turn indicators 
Magnetic compasses — Position indicators 

Artificial horizons — Direction indicators — Gyro 
compass 

Automatic pilots for heavy and for fast aircraft — 
Remote control and indicator systems — Radio sondes 
— Remote transmission systems 


Société francaise d’équipements pour la navigation aérienne 
Tél. : MAI. 49-35 25 a 29 rue du Pont — NEUILLY 
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Complete Electrical Equipment for Aircraft 








New or second-hand ? 


Buyer or seller 7 
Private or commercial ? 








We have a solution to your problem 





Agence aéronautique LEGASTELOIS 


84, Avenue de Neuilly - NEUILLY-sur-SEINE 
Cables : LEGASTAERO-Neuilly - Tél. MAllilot 53-30, 31 et 32 
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1 ready to go From Japan to Korea the big flying box cars 
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soar back and forth. Take on a cargo in Japan 
and without landing to unload they deliver 
their precious cargo safely and gently. The 
U.S. AIR FORCE makes possible more guns, 
more jeeps — more food — more plasma — more 
of everything for the fighting ground forces 
through the use of cargo parachutes. 

The Pioneer Parachute Co., the world’s leader 
in parachute manufacturing, is proud that it 
has been able to contribute so much to the 
production of thousands of parachutes of all 
sizes which form the vital link in the NON 
STOP CARGO AIR EXPRESS. 
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Low tension ignition system 
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VHF Omni-directional navigation equipment 
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Control tower equipment 
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